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TASTE THE GOOD TIMES. 




Ljghis, 9 mg, ,r tap" r G ,8 mg, nicotine- Liqhts lOQ's. 9 m 3 . 
N iaY', 0 .9 mg. mcoime av_ per cisareite hy FIC method. 



Extra Burtey tobacco fortifies the flavor. 



Warning: The Surgeon General Has Determined 
That Cigafette Smoking Is Dangerous toYour Health. 



Finally! Genuine tobacco flavor in a low‘tarcigarette...plus double Gift Coupons. 

For f n« Gift Ota Jog. Call toJ J-frc* i (l&OO) 626 5510, (Ky. teiidtnts call tolJ-f r«: (1-BOO) 752-6010.} 
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YOU CAN PAY ME NOW, OR MY ME LATER 

You get two choices when you buy a ear. 

You can look after it right, including changing the oil and 
putting in a new Fram oil filter when you're supposed to* 

Or, you can neglect it + 

A new Fram oil filter costs about six dollars. A new engine 
could cost you over six hundred dollars* 

But, the choice is yours. 

You can pay me now. 

Or pay me later. 

Fr^m CnrcHjr^tipn Prqvidern:( flui-irie Island Q?9ll5 
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AT THE END OF THE DAY 
EVEN A BRIDGE SEEMS TO BE 
HEADING HOME FOR RED 



JOHNNIE Wft.LK.ER RED 

THE RIGHT SSCTCHWHEMAU : -. AID AND DOME 



On the cover 




We've "exploded" the new A MG 
Eagle So show you (he essential 
elements of the power train 
as well as the body siyhn$ 
of the Hf st lull-time four' 
wheel -dnve sedan to be ofFered 
10 American buyers Beg t> fling 
on page 92. read a? about 
its revolutionary new design. 

— PM photo by Harold Karpmsto 
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Bound and confined in shoe*, Difficult to brent he. Forced 
to carry heavy loads. Its no wonder feet perspire And Eli at 
wetness can be torture for your feet 

Dr Scholl's Foot Powder fights the special problems of 
foot wetness. Foot Powder absorbs perspiration And when 
you avoid wetness, you avoid the uncomfortable, sweaty fee liny. 

It also helps stop other little “tortures'’ that 
come with wetness Athletes Foot and other 
fungi have I ess chance to get started because 
Foot Powder prevents dampness. And since it 
helps control wetness, it helps control odor. 

Feet stay cooler, drier and fresher. So your 
feet are more comfortable And you're more 
comfortable. A little shake in the morning or 
after bathing is all it lake?.. 

And since it's applied directly to Ehe skin 
controls moisture in a way insoles can’t. 

So why go on torturing yourself? 

Use Dr, Scholl's Foot Powder every day. 




it 





foot 
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low Havoline 

is Supreme. 




TEXACO 



Havoline Supreme is Texaco's 10W-40 motor 
oil with a special friction fighter that has been 
proven in fuel economy tests. 

Extensive tests showed that 2 of the leading 
10W-40 motor oils advertising extra gasoline 
mileage couldn't beat Havoline 

a SUPREMt j Supreme 
Ik motor oil What's more, Havoline Supreme 

is the motor oil that gives vour car 
trooper-tested protection. 

^ In fact, Havoline Supreme 

1 m exceeds all car manufacturers' 

warranty requirements for gasoline-powered cars. 

No wonder we call this Havoline Supreme. 



•M ECONOMY TESTED 

HAVOLINE 

■SUPREME! 

motor OIL I 



If You do it yourself, do it with Havoline. 







Waining: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Tour Health. 
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Master new skills 



Develop new 






The NTS 

Project-Method of 
learning at home 
has been in effect 
for over half a 
century. 



Auto 



The equipment you build and keep makes it all 
happen in home study, and NTS offers some 
of the finest available Your NTS Project- 
Method courses include much the same 
equipment you II meet in the field and use on 
the job. And your lesson materials and 
manuals are geared to heip you train more 
effectively You gain new skills — acquire first 
hand experience with tools and test 
instruments, 

ELECTRONICS OIVISJQN: Courses include 
exciting new digital test equipment, NTS/ 
HEATH digital stereo receiver, and other 
advanced equipment. Color TV courses 
feature the NTS/HEATH GR 2001 com- 
puterized Color TV (25" Diagonal) with 



varactor diode tuning and digital read-out 
Computer courses now include the NTS/ 
HEATH computer with 4K memory, Interface, 
and Video Terminal. 

MECHANICS DIVISION: Learn engine 
diagnostics, motor overhaul, transmissions, 
automotive maintenance. Courses include 9 in. 
solid-state automotive oscilloscope, testers, 
tools, mechanic's steel tool box, & more. 

AIR CONDITIONING, REFRIGERATION/ 
HEATING DIVISION: Learn servicing of 
commercial, industrial and residential heating 
and cooling equipment. Courses include 
hermetic analyzer, leak detector, charging 
testing-p urging manifold set. tools and more. 



S POPULAR MECHANICS 




Train at home on advanced equipment 
from NTS.. .the first name in home study. 




Srmurart'J fU Reception 



HOME APPLIANCES DIVISION: Courses 
cover repair and maintenance of washers, 
dryers, ranges r smaller appliances. Equipment 
includes NTS Circuit-Trainer and professional 
multimeter. 

NTS TUITION is reasonably priced, and sev- 
eral plans are available. Complete information 
on all courses is clearly described in our cata- 
logs where lesson units and equipment are 
shown in detail. Send card today or write for 
the FREE catalog in the field of your choice. 




TECHNICAL -TRADE TRAINING SINCE 1905 



Resident and Hcjme-Sludy Schools 
4000 So. Figueroa St. . Los Angeles Calif 9003? 



NO OBLIGATION* 

NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL TECH Ml CAL SCHOOLS 

4000 Soul* Figuar&a St , Los Angeles, Calir. KMJl? 
PIc-ns-E ifrrtd FREE Gfrlflf Catalog Lmon. 



tleRt, ZQ1-D99 



Electronic* Oiniilon 
Mtchiniei DlviHem 

Air Con4lllMln|y Rtlrlf «rrl lon^itlh^ Dlrlilon 
Ham* AppVUneii Divlilon 



NAME 



ADDRESS 

APT.* _ ABE. 



BUY. 



STATE. 



□ 

□ 



ZIP. 



Ch<ieh. rf 111 er^ 5 ltd In Q.l. Sill informatiQO. 

CftBG* IT inlerealed ONLY in dill room framing |n Lde Angelas 
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ALL OUTDOORS 



Marine machines 

The waterfront rumor mills hint 
that by next month outboard motor 
companies may announce the more 
powerful and fuel -efficient big ma- 
chines theyVe been grooming for 
several years. It may all depend on 
the gas-crunch climate. 

Great guns 

Combination guns and three-bar- 
reled drillings aren't new, but they 
continue to intrigue shooters and 
add variations. Savage has their 
popular rifle 'shotgun combinations 
that take down for easy packing and 
storage and offer versatility as sur- 
vival guns. Popular pairings are 
over-and-unders, like a ,22 long rifle 
barrel over a .410 or 20- gauge or a 
.SO-SO over a 20, 

Now they’ve introduced a .357 
magnum (.38 special) over a 20* 
gauge shotgun barrel. A hunter,, 
backpacker or camper who already 
has a handgun of that caliber can 
now use the same shells in his combo 
rifle* plus a 20-gauge shotshell or 
slug load in the shotgun barrel. 

Browning’s interesting variation 
is a handsome over-and -under with 
interchangeable barrels. Called the 
Superposed Continental, it has one 
pair of 20-gauge modified- and full- 
choked barrels for shotgunning. Re- 
move these and put on the rifled 
pair, and you have two .30-06 tubes 
in the double-barreled rifle tradi- 
tion, but with superposed balance. 

While the Savage combination 
models start at just over (100, some 
import prices can get exotic. Colt 
brings in a glossy Sauer drilling 
with a pair of side- by-aide l2*gauge 
barrels over one for .30-06 for only 
12000-plus, but some Armsport, 
Ferlach* Heym and Krieghoff beau- 
ties approach $5000 — though with 
those you can just about specify any 
mix of calibers and gauges, 

Stove safety 

This year, fold-out tegs have been 
added to Coleman’s neat little brown 
Peak 1 backpack stoves to give them 
added stability. Some of the new 
units may develop a fuel leak near 
one of the legs, however, and Cole- 
man wants to repair them. 

Only Models 400-499 that have 
code numbers 10-78, 1-79 or 3-79 
stamped below the burner are af- 
fected. Stoves with other numbers, 
or with an “X” stamped in a leg 
channel, do not have the problem. 
Campers owning a Model 400-499 



Peak 1 stove with the numbers in- 
volved are asked to contact their 
dealers or the Coleman Outing Prod- 
ucts Div. in Wichita, Kana., at toll- 
free 809*835-3278. In Kansas, call 
316-261-3072 collect. 

Outdoor date 

The fourth Saturday of this month. 
Sept. 22, is the date to take a look 
again at the growth of outdoor activ- 
ities. Scouts, hunting and fishing 
cluhs, archery, canoeing, cycling, 
hiking and camping groups will all 
have demonstrations and planned 



National Hurtling I Fishing Day 




I I 

activities across the country. Mil- 
lions of sportsmen will have a 
chance to show off their skills. 

Just how many million is hard to 
determine* There are about 42 mil- 
lion licensed fishermen and 22 mil- 
lion fishing women, according to the 
American Fishing Tackle Manufac- 
turers Assn., but that doesn't count 
kids* old folks and salt-water anglers 
who don't need licenses. 

The National Shooting Sports 
Foundation estimates 21 million 
recreational shooters were at 
ranges and afield last year, and 17 
million bought hunting licenses. 

Other totals are harder to esti- 
mate; more bicycles than passenger 
cars were reported to have been sold 
last year. (Bicycles were rated first 
in a recent list of hazardous prod- 
ucts, followed by stairs, and football, 
baseball and playground equip- 
ment. Firearms ranked 46th.) There 
were approximately 2 million canoes 
in use last year, and KOA Kamp- 
grounds say 18 million families were 
camping, 6 million in tents. 

But while everyone likea to talk 



about improving the environment, 
sportsmen have done something 
about it- In I960 there were about 
490,000 mule deer and 509,000 white 
tail. Now the numbers are 1.6 mil- i 
lion and 12 million, respectively* 
Since the first duck stamps went on 
sale to improve fly ways and habitat, 
$166 million in sales have helped in- 
crease the U.S. duck population 
from 36 million to 100 million* 

License sales and excise taxes on 
equipment are the major support for 
fish arid wildlife agencies across the I 
country. National Hunting and 
Fishing Day has a lot to celebrate. 

Where it's at 

Savings of up to 50 percent are possi- 
ble with sew-it-yourself kite, like 
those for parkas* tents, sleeping 
bags, backpacks, bicycle bags and 
other outdoor gear from Frostline 
Kits, Frostline Circle* Denver, Colo. 
30241. Now Frostline is branching j 
out, and nylon kites, a fisherman's 
12- packet vest, fly-tying kits and 
graphite fly casting and spinning 
rod kits are available for make-it- | 
yourselfers from their catalog. 

For custom rod makers who want 
to graduate to the latest improve- 
ment in the intricate job of wrap- 
ping guides, Production Attachment 
Co., Morttauk Hwy., Moriches, N.Y. 
11955, has a Home Rodwinder ($122 
with a two-way electric motor and 
foot-pedal speed control) that can 
handle light freshwater rods up to 
large ocean trolling rods. 

Answers to a great many outdoor 
recreation questions are available 
at little or no cost from the govern- 
ment* Do you want to know where to 
camp in the national park system? 
How to pick and load a motor home, 
pickup camper or travel trailer for 
safe operation? How to avoid skin 
cancer while getting a tan? These 
are some of the subjects of 20,000 
books and brochures, \ 

Write to the Consumer Informa- 
tion Center, Pueblo, Colo. 81099* 
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IN 19S0.Y0U COULD BUY 
A STUDEBAKER.NASH. 
DESOTO AND THE NEW 
REMINGTON MQKL 8TOl 




These cars have become a pari of 
history. The Remington 670 
’'Wlngmaster* 1 is still making 
history. Since 1950, more than 
2 1 /} million shooters have found 
that the quality built into the 
870 makes it a lasting value. 

Reliability is the key—and 
a major itiison for the 870"$ re- 
liability is a smooth, straight- 
line pump action. Double action 
bars prevent twisting and bind- 
i ng for I ightn i tig- fa st pu mpi ng, 
quick feeding and cri&p ejection. 

It's basic. 

We start with a nine-pound 
billet of solid steel and machine 
away over seven pounds to make 
a light, yet strong, receiver. The 
barrel and barrel extension are 
forged as a single piece fur max- 
imum strength. Metal parts are vibrahoned. 
inside and out. fora more lustrous finish and 
smoother action. 

Stocks and fore-ends are enriched and 
protected by the DuPont sc raLch -resistant 
RK-W wood finish. Handsome checkering, full 
heave rtail fore -end, chrome -plated boll and 
white line spacers enhance the overall styling. 
And interchangeable barrels in a variety of 
lengths and chokes add versatility. 

Join the shooters who own 870s in all 
gauges, right-or left-hand versions, in field, 
trap, skeet, magnum and 20 gauge lightweight 
models and see why the 870 "Wlngmasfcer” is 



REMINGTON Presents I ^ityrrwtfm 



America's most popular pump action shotgun. 
Prove to yourself what millions of owners know 
... the 870 has been built right for a long time. 

For more on the 870 and other Remington 
Sporting arms, see your Remington dealer, or 
write for your free full color catalog to: 
Remington Arms Company Inc., Dept. 95, 
Bridgeport, Conn. 06602, 



Krmiftgton and Wlnpmastcr are InidrnLiirk* rrtflslcred in Ule 
U.S. ]\iL< L !i[ and Trtuirrfwrh Office, 




LETTERS 

TO THE EDITOR 



Don't skip the mopeds 

l feel that, the headline kicker “Skip 
over those mopeds” (Get the Jump 
A Small Motorcycle!, page 76, 
July ‘79) as a totally unnecessary put- 
down of a popular product. The na- 
tional median age of moped buyers 
is about 40; 01 percent of our buyers 
are buying for pleasure riding. 
Errand-running is another major 
use. The buyers are well educated 
and have high discretionary in- 
comes. Many tell us they purchased 
a moped because it fmt‘f a motor- 
cycle. 

While this article touts the speed 
and acceleration of a motorcycle, 
those factors are not of major impor- 
tance to the mature moped market. 
They are not looking for the hassle of 
shifting multispeed transmissions 
in order to be first to the corner 
store. In fact, moped sales are high- 
est in states having moped speed 
limits of 20 mph. 

JOHN F. RQSSMAN 
SACHS MOTORS C0RP, OF US. A, 
WESTLAKE, OHIO 

Mr, Rnsxmart's point itt valid, but 
we felt obligated to point out the ad- 
vantages of a full-fledged motorcycle. 
After all r we've been blowing the horn 
for mopeds for quite some time; see 
stories in the issues of Nov, T 7ti , 
April ' 78 , Nov , '76, Aug, '76 and Dee. 
'75, among others. 

It all hinges on this 

I finished building the saw table 
(Build PM's Compact Table for Four 
/frarfiaJ Saw, page 122, Feb, ’79) and 
am nowin the process of building the 
extension tables. I am unable to find 
the drop-leaf hinges that are called 
for. The specifications say s Sears 
No. 7505 table hinge, but none of the 
stores here carry such a hinge, and 
the Sears catalog does not show any 
such hinge. 

T.l), C KELLI N 
SAN DIEGO, CALIF, 

The hinges are available from 
Craftsman Hood Service Co., &727 
South Mary St ., Chicago, III, 60608. 
Model No, 7505 costs fj.96 a pair , 

Quiz whiz 

In the July Saturday Mechanic 
(Automatic Transmission Quiz, 
page 58), the answers to question 2 
display a lack of preparatory care 
by the author, composing room. 



proof readers or a sahoteur at PM, 
Specifically, the approved answer, 
(d) Check the transmission fluid 
level, is transformed in the follow- 
up analysis to “Change transmis- 
sion and filter on a regular basis, ‘ + 
This sloppy error makes no sense 
whatever, and sharply reduces the 
credibility of the article, 

WILLIAM F. DAVITT 
MEASE CERTIFICATE 1134W 
BONITA SPRINGS. FLA, 

No saboteurs here, but our printer 
did make a mistake on answer ( d) of 
question 2, It should have read: 
"Change transmission fluid and 
filter on a regular basis." The word 
“ fin id pt M'tis accidentally omitted 
fro m the fol to w- u p a n al y s is. 

Callin' all Cohns 

In Imports and Motorsporis in the 
May issue (page 61) you say that 
Colin Campbell is Mario Andretti's 
team manager. This is incorrect; 
his manager is Colin Chapman. 

ERIC JOHNSON 
BRIDGETON, MO. 

Right you are, and we apologize to 
Mr, Chapman, Two Colins in tme 
column were also too much for one of 
our editors „ but we caught the error 
too late. 

Filter factors 

In the article B etter Photos the Easy 
Way — With Filters (page 106, June 
’79), it says that “for a filter factor 
of one, increase exposure one stop; 
for a factor of two, two stops, and so 
on."' This is incorrect. For a filter 
factor of one, no change is required. 
For a factor of two, double the expo- 
sure; for a factor of three, triple it. 

B.C. LAWTON 
GREEN VALLEY, AR1Z, 

Yon ’re right , of course. The filter 
factor gives the number of times the 
exposure should be multiplied. That 
one somehow filtered past our edi- 
Tors, photographers all. 

Flight of fancy 

Enjoyed The Summer They Con- 
quered the Atlantic (page 86, June 
‘79), I was particularly interested in 
your reference to the dirigible R-34, 
as it brought back many fond mem- 
ories. 

She was built by the Wm. Beard- 
more Co. at Inchinn&n, Scotland. My 



uncle was master of works and my 
father was a joiner during her con- 
struction. I well remember the day 
she was launched- She used water 
ballast, and when she was returning 
to the airdrome from one of her trial 
flights, the water Froste and could not 
be released to give proper buoyancy 
for landing. She crashed, driving 
the gondola up into the body. My 
father was given the job of making 
five officers' swagger sticks from the 
smashed props. 

By way of contrast, my son is em- 
ployed by the Jet Propulsion Labor- 
atory and is deeply involved with 
the Voyager and future space 
probes. Some difference between 168 
hours to cross the Atlantic and send- 
ing probes to photograph Jupiter, 
Uranus and beyond! 

JOHN M. LUMSDEN 
CARPENTER] A, CALIF 

Space house 

Congratulations on your article Our 
Yeor In NASA's Far-Out House l 
(page 77, June '79). It shows what 
the space program has done and con- 
tinues to do. Although the NASA 
house is certai nly not the total solu- 
tion to the energy crunch, it as- 
suredly is a step in the right direc- 
tion. 

I hope plans will soon be made 
to expand our current space pro- 
gram, specifically with the notion to 
build large Earth-orbiting space 
habitats in mind. Such a program 
might encourage average Ameri- 
cans to use less oil and gas, once they 
are given the sound knowledge and 
guarantee that the energy they save 
will be directed toward the opening 
up of a new frontier, essential to 
further human growth and eco- 
nomic development, 

PAUL JUSTUS 
MISSION. KAN5, 

Off again, on again 

Our February Appliance Clinic said 
sendee manuals for Whirlpool wash- 
ers and dryers were available from 
the company. A reader sent a copy 
of a letter from Whirlpool saying 
tkat textbooks alone weren't avail- 
able without taking a correspondence 
course. In a follow-up conversation 
with, a Whirlpool spokesperson, we 
found that the text books again can 
be bought separately. Write io HTtirl- 
pool Corp,, Literature Dept,, La 
Porte , Ind . A6S50, m 
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| Get in on the winning stneak with. 

■ Lucky Stripes*, Ail MR teams. Lucky Stripes" 

' are available In your favorite teams for the MBA. NASL. NHL 
| MLB tor $9,00 and colleges tor SB, 60 ar sporting goods stores 
j everywhere, or Please send me caps at ^postage 



paid] for team(s)L 



l 

I Sues: □ Men's □ Women's □ Childrens 
| Enclosed is a check or money order for 



I wish to use my VISA / Bank Amencard Number . . 
Expiration Dote 

I wish to use my Master Charge Number 

Signature 

AJD Cap Company 

3X1 Cosflewood Road- Richmond , Virginia 23234 




PM 






Crty, 



SM'i ' . 



.ap 



Superstrrpe^' and Lucky Stripes* are registered trodemaiks of the AJD Cap Company , 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking h Dangerous to Vour Health. 



3 mg/'lBr." 0.4 mg. nkotina au. pa? cigarette by FTC Malhod. 





& LcrJift-rt US* l'?« 



Announcing 
good taste at only 

3 mg. tar. 



Read how new Flavor- Intensified" Triumph 
gives you taste good enough 
to stay with at only 3 mg. tar. one of the 
lowest tar levels in cigarettes. 

Triumph, The first and only cigarette that 
delivers good taste with only 3 mg. tan 

if you've ever been disappointed by one of the 
very low tar cigarettes, you will understand why 
Triumph is quite an achievement. 

Even the draw is a surprise. 

The smoke comes through abundantly, The 
taste reaches you smoothly. Effortlessly, With 
none of the struggle you may have experienced in 
other very low tar brands. You don't have to pull 
—you just puff on Triumph. 

No gimmicks, no miracles. 

No less remarkable than Triumph itself, is the 
technology that enabled us to build it. 

The crux of it: Instead of searching for 
some yet unimagined answer, Lorillard scientists 



decided to take a more sensible tack. 

Why not, they said, take everything we've 
learned about cigarettes, and push that technology 
further than we've ever pushed it before. 

Delivering taste, limiting tar. 

We found, for example, that combining two 
types of filter fiber produces the best combination 
of taste and draw. 

That tiny 'Vents 1 ' in the filter- ri ms mooth the taste. 

That lower-leaf tobaccos (shaded from the heat 
of the sun) tend to be milder and lower in tar than 
those at the top of the plant. 

In short, everything we could find that might 
intensify flavor at 3 mg. tar, was built into Triumph. 

Taste you worft get tired of. 

What it all comes down to is this: Triumph is not 
one of those ultra low tars that spoil your pleasure 
by short-changing you on taste. 

Triumph, at only 3 mg. tar, is a cigarette with a 
taste you can stay w ith. So good, we believe you ll 
never want to go back to your old cigarette. 
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RISLONE HELPS 
ENGINES RUN 
BETTER 
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RISLONE acts fast to remove power 
robbing varnish, gum and deposits Irom 
engines. And RISLONE has been doing 
ii for more than 40 years , . . That’s 
dependabilityt 

Most drivers feel an improvement in per- 
formance within a few miles of driving 
as RISLONE dissolves and disperses da- 
posits Irom valve stems, lifters, piston 
rings end oil passages. The RISLONE 
treatment. lasts, too. because a cleaner 
engine is bettor lubricated, runs cooler, 
longer, and gives bettor gas mileage. 

Road test RISLONE yourself, You be 
1 ha judge, Venture a dollar or so to 
Find out if engine deposits are cuffing 
your mileage and performance. You'll 
notice that RISLONE is a real bargain 
because it costs about the seme as 
products in little cans but rap I aces a 
quart Of motor oil, 

GET RISLONE at your auto merchandise 
store no*. We think you'll become a 
regular Booster if you give RISLONE a 
lest drivel 

Watch for these RISLONE super racers 
at your Favorite drag strip „ , , the Fab- 
ulous RISLONE Chi-Town Hustler, the 
stunning new RISLONE Jet of TV Tom 
ivo r and the hot competition cars of 
John Lingenfeltcr end Bob Marshall! 

fll SLONE National Champl- 
■drtihpp R*eino Jacket , 
513.95 Pf apt i<3 Qui titty poty- 
eater 4 cotton wash 'freer 
R I SLONE yarrow wllh black 
& r»d cnncioms * klnpaE 
5, M, L. xi. S0nd Chtek ar 
mon-ey order to: 

RISLONE fiacmfl Jackel, 

Tn« S^alffr Csmp'inv 

Wauoun, Wisconsin 53953 




THE SHALER CO. 

21 Emt Jtrftwn SI, 
WAUPUN. WISCONSIN 539G3 

tn Canada Werr*n Pnckafliri'g Co , 
Scarborough. Ontario 





Staying warm 
under water 

The WABA (Warm Air 
Breathing Apparatus} is 
said to keep a diver 
warm in cold water. Ii is 
basically a heat exchan- 
ger made of plastic with 
a, metal tube coiled In- 
side. When filled with 
three pints of hot water 
and installed between 
the air tank and regula- 
tor, it warms diver s in- 
coming air. With boiling 
water, it's elective at 
least as long as ihe air 
in lank About SI 40. Urn 
derseas Environmen- 
tal, Inc,, 131 East Red- 
wood St., Suite 300P, 
Baltimore. MD. 2\202 




Funnel with a fuel gauge 

The Sallee Pour- Master is made with a built- 
in fuel gauge to indicate when ah Outboard 
motor's fuel lank is full. The neck fits snugly 
In the tank opening to eliminate tilling and 
spillage. The funnel can also be adapted for 
use on motorcycles end some other power 
equipment About $6 from Ken Howell Enter - 
prise, 5130 Imperial Hwy,, Lynwood, Calif 
90262 



Sniffing out trouble 

Gasoline fumes in a boat's engine compart- 
ment pose a significant explosion hazard. 
Squeezing the bulb of Ihe Odor Sniffer 
draws air from the compartment. The bulb 
holds air while you smell fume content, Unit 
mounts on boat dashboard and comes with 
2Q feet Qf llexible tubing. About $33 from 
Buford Enterprises. &40 East Edna Pi., 
Covina. Calif 91723 
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If it feels like somebody else b 
making all the money, maybe if b time 
you looked at NRI home training 
for TV and audio technicians. 





computer tuning that lets you program 
a whole evening's viewing. You even 
assemble test instruments for learning 
and earning. 

Your equipment includes a 
transistorized wit-ohm meter, TV 
color pattern generator, 5" triggered 
sweep oscilloscope and CMOS digital 
frequency counter. ..the tools of die 
pro And white you build the stereo arid 
color TV; you perform over 140 in-set, 
"power-on" e!q^meiits,..intrMiuce 
and correct typical service problems , , . 
gain real bench experience while 
you learn. 

Ask the Professionals 

A documented national survey 
confirms for the second time that al- 
most half the professional TV service- 
men have had home training. And 
among them, they recommend NRI as 
first or only choice by more than 3 to II 
That's because NRI training works, as 



it has for 63 years and more than a 
million students. 

Send for Free Catalog... 

No Salesman Will Call 

Gel all the fads on hew NRI 
career training can mean new oppor- 
tunities for you. Send for our free 
catalog describing lessons and equip- 
ment, other courses in digital compu- 
ter electronic % CB radio servicing, 
communications, and more, No 
salesman will call. Mail the postage- 
paid card today and see if you can't 
make more of yourself in this wide- 
open field- If card has been removed 
write to: 



NRI Schools 

McGrdw-HstJ Cofftnuln£ 
Education Center 



^ J J hJI 393? VKseonsi n Avenue 

SHI 



Watiictyton. D.C. 20016 



No matter how hard you try, 
there are some jobs that just seem to 
go nowhere. And others so monot- 
onous, they drive you up the wall. 
While alt around, you see people 
enjoying what they do and making 
a good living at it. 

NRI Can Set You Free 

There's a my out of the rut. 
NRI home training in TV and audio 
servicing. At home, in your spare 
time, you can loam to become a TV 
electronics technician. Qualified to 
hold down a good paying job as. a 
serviceman or troubleshooter Even 
start your own foil- or part-time 
business. And you team at your 
own pace without quitting your 
present job. 



Learn by Doing, 
Actual Bench Experience 

NRI Is more than book learn- 
ing. Sure, we give you al! the funda- 
mentals and theory: But it r s reinforced 
with practical experience every step of 
the way In our Master Course, you 
build actual electronic circuits arto lest 
them. You construct a solid-state stereo 
and a 25" (diagonal) folly computerized 
programmable color TV with built-in 






BY GURNEY 



Volcano 'injects' stratosphere 

The volcano La Koufriere injected 
ash anti volcanic gases into the 
stratosphere when it erupted last 
April, providing NASA scientists 
with a valuable tracer to explore the 
Earth's fragile upper atmosphere, 

Shortly after the volcano on the 
Caribbean island of St, Vincent 
spewed as much as an inch of dust on 
neighboring islands* Dr, M. Patrick 
McCormick of the NASA/Langley 
research center calculated that it 
would take about a month for ash 
and volcanic ga.ses blown into the at- 
mosphere to circle the Earth, His 
calculations appeared to he right: In 
mid-May; a plane carrying sophisti- 
cated monitoring equipment over 
the Caribbean picked up traces of 
volcanic material at two layers, 20 
and 17 kilometers high. 

In the meantime* the SAGE satel- 
lite launched last February (seeSci* 
ence Worldwide, page 14, June "79) 
was recording the pattern of the vol- 
canic cloud as the emissions trav- 
eled southwest to west on winds 
high above the Earth. 

SAGE is an acronym for Strato- 
spheric Aerosol and Gas Experi- 
ment, a satellite project to gather 
data on aerosol and ozone layers in 
the stratosphere. Smalt changes in 
concent rations of aerosols — duat- 
like particle* and liquid droplets — - 
can have a magnified effect on mar- 
ginal farming arena, including the 
northern United Siates. 

"The volcano h a bonus for us,” 
McCormick told PM* “We can follow 
its dispersion over the globe, like a 
giant tracer/' The SAGE data, ho 
said, could help predict how dust 
veils disperse. And that could help 
environmental researchers gauge 
pollution's effect on climate and the 
protective shield of ozone above us. 

Highways and hypertension 

Salting icy highways eases pressure 
on drivers in the winter months, hut 
recent research suggests that after 
the thaw, the salt may raise blood 
pressures. 

Researchers at the University of 
Massachusetts have found that so- 
dium — a component of salt — in 
drinking water appears to increase 
blood- pres sure rates in persons as 
young as 9 years old. Some of the so- 
dium in the water may have come 
from salt used to clear state high- 
ways of ice and snow, 

"Inadvertent contamination of 



Erupting La Soufrtere volcano, shown In aerial photo, shot a dark cloud into the strato- 
sphere Researchers are using wind-whipped cloud to map ozone- serosa I layer. 

cutoff, and the damming of tho Jor- 
dan River by earthquake-induced 
mudslides observed during the past 
millemum/ 7 

Nur and Recites also said it was 
"likely" that Sodom and Gomorrah, 
east of Jericho, fell into ruin during 
another earthquake some 4000 
years ago. 

The fuel-saving bacterium 

A small bacterium found in the soil 
could save millions of barrels of oil a 
year by reducing need for fertiliser, 
says the Department of Apiculture. 

The bacterium, rhizobia, enters 
legumes— soybeans and peanuts, 
for instance— through roots and 
captures nitrogen from the soil; the 
nitrogen normally would be provid- 
ed by fertilizers. If current research 
to improve the bacterium pays off, 
rhizobia could save more than 16 
million barrels of oil a year that 
would help make fertilizer, 

But rhizobia won’t solve the en- 
ergy crisis: the United States now 
uses almost 20 million barrels of oil a 
day, W 



Why walls came fumblin' down? 

Several cataclysmic events reported 
in the Old Testament may have been 
connected, with earthquakes, ac- 
cording to two scientists who have 
found tentative evidence of a fault 
line in the Holy Land. 

Geophysics Prof. Amo? Nur of 
Stanford and geologist Ze + ev Reches 
of Israel’s Weizmann Institute said 
frequent earthquakes may have oc- 
curred along the north-south 
ground fracture over the past sever- 
al thousand years, including major 
events every two centuries or so. 
The last such quake shook the area 
July 11, 1927, measuring 6.5 on the 
Richter scale. 

"It is very likely that the collapse 
of the walls of Jericho* under Josh- 
ua’s siege, was caused by an earth- 
quake similar to the 1927 event/’ the 
investigators reported. The fault, 
they said, passes about five miles 
east of Jericho. "Aside from the 
proximity of the fault, there is a re- 
markable similarity between the 
(biblical) description of river-flow 
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POWER YOU NEED 
FROM PEOPLE 
YOU KNOW. 



#■ * 



17 hp. with center-mounted mow«r T 



If you have acres of work on your hands, get 
a tractor with enough power to handle ft. 

Get the Bolens Diesel tractor. With proven 
technology from Iseki, Japan s largest maker 
of agricultural equipment. 

Its long-life diesel power assures that 
every fob you want done, gets done. Day after 
day. Year 'round. And if after all lhat trouble" 
free service something should go wrong, 
relax. Your Bolens dealer is just a phone call 
away. He's been factory-trained so he knows 
what makes a Bolens Diesel tick. And the 
parts are in-stock, Or available within 24- 
hours. It all means well help you get the job 
done. Quickly. 

19*9 FWC Ccrro<ahon 



There are 4 easy-to-operate Bolens diesels 
ranging from IS to 24 hp. Each is water* 
Cooled, has standard multi-speed PTG t a 3 
point hitch, and your choice of 2 or 4-wheel 
drive. Plus, a variety of custom-matched, 
quick-change attachments. Like mowers, 
snowthrowers, tillers and more. 

The Bolens Diesel and the Bolens dealer 
Equally capable. Equally dependable. See 
them today. For the name of the Bolens Diesel 
dealer near you, call 800*447*4700 toll-free 
anytime (in Illinois, Call 800-322-4400). Or 
write the FMC Corpora- — — “ 

Iron, Port Washington, 

Wis. 53074. SS 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



Home i n the range 

First, the large oven of oir* L General 
Electric range quit, However, the 
s mall oven and fttp burner* Contin- 
ued working. Then, the * nw.lt oven 
popped off Thin time we got a burn- 
in g odor. What's happening? — A. 
Hynson. Be t.hpage. N-Y. 

Wires arc probably failing But 
why? Maybe because of wear and 
tear, loose terminal connections* 
power surges — or a mouse or rat. 
These critters find the warmth of a 
range delightful and, have a fond- 
ness for chewing insulation. 

Before pokin g your hand in ti place 
where a mouse or rat may have es- 
tablished residence* turn off or dis- 
connect electric power and pul! the 
range away from the wall. Look for 
droppings. If evidence points to the 
presence of a rodent, get rid of it 
with poison or a trap before making 
repairs. Caution is advisable. Ser- 
vice technicians who have puked in- 
side appliances with their hands to 
make electrical repairs have been 
bitten. 

Racket buster 

The nick in oui' KitchenAid model 
KD / -17 dishwasher that holds the 
dishes has n;ortt and routed. The rust 
is getting on the dishes. la there n 
imp to repair the damage or must we 
hit g ti new rack? - — James H. lYifstnt, 
Port Huron, Mich. 

KitchenAid offers a rack repair kit 
through its distributors. The £5,40 
kit contains sleeves that fit longitu- 
dinal pieces, tiny tips that fit over 
prongs, instructions and liquid vinyl 
to touch up small spots. Check the 
classified directory for a KitchenAid 
distributor. 

You may or may not be able to use 
the sleeve and tip materials cm other 
m akes of dishwashers. It depends on 
the dimensions of the rack parts. 

Toned down 

T h e Xu tone exh a list fan in o u r k i tr li- 
en runs slower every time we turn it 
oh. / cleaned the blades and motor, 
thinking grease cmd dirt were caus- 
ing the trouble, but they weren't. Any 
suggestions? -^William J , Daniels, 
Harrisburg, Pa. 

There is no mention in your letter 
of whether the fan is emitting an un- 
usual noise. For this reason, your 
trouble is probably resulting from a 
shorted field. Whim a field shorts, a 
fan starts to become sluggish. You 
can continue to use She unit, until it 



dies altogether. At th at time you can 
buy and install a replacement field. 
If maximum air movement is impor- 
tant, replace it now. If noise were ac- 
companying the sluggishness, then 
either a shorted armature or a bind- 
ing bearing would be causing the 
trouble. 

Getting his kicks 

Our Maytag electric clothes dryer 
runs about to before the 

main c i >r a it bre a k e r k iv. k$ off Vt'fe e i r 
I dip the breaker back on, it nfinw for 
another 10 minutes before it kicks off 
again, Any idea what the problem 
might be? — Mike Preston, Ankeny, 
Iowa, 

Four ideas, Mike: fli lint buildup 
around the motor* which is causing 
the motor to overheat; (2) a short in 
dryer or bouse wiring; (3) a weak cir- 
cuit breaker; (4) a defective motor. 
Any of these 1 may cause the circuit 
breaker to trip. 

Clean around the motor. If the cir- 
cuit breaker still fails to hold, test 
the motor and dryer wiring for 
shorts. If this doesn't re venli the 
cause of the problem, you should 
call an electrician to check the cir- 
cuit between the circuit breaker 
box and dryer. 

Dishing out facts 

Our 12-year-old Frigidaire dish- 
washer works well, but it leaks 
through rusted areas in the finer 
where the ruck wheels rest, la there a 
repair epoxy which will withstand 
the extreme conditions present in a 
dishwasher? If not, e j? it practical to 
rcp/arc the liner? My dealer suggests 
I buy a new dishwasher — E-D, 
T n rn e r, M t ddlet o w n , Co n rr . 

A product called Hysol Epoxy, 
which is distributed by Jem line, can 
be used to patch rust spots. It comes 
in various colors to match dishwash- 
er interiors. If you can’t get the 
product from an appliance dealer, go 
to Jin appliance parts distributor. 
Look in the classified section of the 
phono hook for one* or refer to the 
appliance parts distributors list that 
was provided in Appffcmcf Clinic, 
April '78. 

There's no guarantee the Hysol 
Epoxy patch will last indefinitely. 
Rust may spread and cause the 
patch to fall off. At that point, you 
may replace the liner if a replace- 
ment is available. Check parts dis- 
tributors- The "economics” of re- 
placing a liner are these: 



■ The 1 i n e r T i f av ai I ab 1 e , wi 1 1 cos t h t>- 
tween 3f>0 and £90. 

■ If you fio it yourself, it will proba- 
bly take about 10 hours to remove ail 
parts, get the old liner out. put the 
new liner in and reattach parts, 

■ If you hire someone to do the 
work, determine total cost, includ- 
ing labor, before proceeding. You 
may find that it's more practical to 
buy a new dishwasher. The cost of a 
new dishwasher is betw een ?2fM> and 
1560, depending on the model. 

■ A recent, independent study 
placed the average life expectancy 
fo radish wa she r at 12 y ears, l ’q n s id ■ 
er this before buying a replacement 
liner. Your dishwasher may last sev- 
eral more years. Then, again, it may 
break down the day after the liner is 
installed. 



SERVICE TIP 

Crumbs thai drop inside pop-up loaslers ham- 
per opera rion of the cradle latch and other 
mechanisms. Tp clean ou! a toaster and pre- 
vent trouble-, disconnect the power card and 
open the clean-o vt trap Brush dm frqm raacti- 
abse pads w»th a one -inch painsbrush. Do not 
use a knife, as it may damage delicate wife 
connections. 




Compressed air rid a toaster of crumbs. 



Blow crumbs and other food matter, Such as 
raisins, tram unreachable areas with a. can of 
compressed air ftited with a nozzle adapter 
This item may be purchased from a photogra- 
phy shop. Use short bursls of air and den i aim 
nozzle directly at thin w*r-e elements. FW 

If you have a question afcout any appli- 
dricu, send it to A&pituritt crinfe, Pepe/af 
WKftsnJci, 22 A W^st S7lh St , New Vork, 
Nt 1 00 19. Sorry, ftut tetters Ctfnngt be 
answered individually. Problems Of wide 
rntefGSl writ be -discussed rn thrS CDfumn. 
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MOTORCRAFT FILTERS 



Motorcraft parts: buy 
'em, don’t baby 'em. 

The point of all this testing Jm 
is not Co prove that 
Motorcraft makes quality 
parts that work well for 4 hgfl 
police cars, it's just that 
if Motorcraft parts can 
survive a test like this, they 
should be able to take 
anything your kind of driving 
can dish out. 

So if replacement parts are 
the last thing you want to worry 
about, the first thing you should 
do is ask for Motorcraft. . . 
quality auto parts from Ford. 



SLUDGE! 



ilice cars take brutal two survived And that includes 

nt. That's why we filters made of treated paper as 

Of them [Fora GM and well as our exclusive rayon/ 
products] to test our cotton design shown here, This 
ft MotorcraftTL-l A Dual Filter 

snt parts uses both rayon and Gotton 

ana cleaning elements, 

e million | Compared to f iters with paper 

ouch a ™| elements, this design can last 
e of . up to three times longer! 

cnditions 

vinter ■nul Our Air Filters and Fuel 

jres well 'HAgnt Filters survived the same 
And, tough test ... and not one 

hese filter failed! 

e on Thanks to Motorcraft quality. 

5, they every Motorcraft Air and Fuel 

■vive extreme driving Filter in the 

i. From high speed runs police car i 

f idling that can rapidly test made 1 J 

je-da imaging carbon the grade. 

How'd Motorcraft do? We believe 

QElSt Of 1 05 Motorcraft our Air Filters 
used in the test, all but did so well 

because we make them with a 
cellulose paper element and a 
resilient sealing surface so dirty 
air can't bypass the filter. Fuel 
Filters designed to effectively 
trap dirt performed without 
a hitch. 



DON'T ASK FOR TROUBLE 
ASK FOR MOTORCRAFT. 



“ p * :r 'O^n 




IMPORTS&MOTORSPORTS 



1983 Mercedes-Benz Me rCedea-Benz miniature 

hi« small diesel, nuy 
^ X. hav» front-whael drive. 




That a luxury car can come in a 
sin all package is what Mercedes- 
Benz intends to prove when Ils new 
compact is introduced for the 10&S 
model year. The photo above shows 
a prototype of the W£01. as it's re- 
ferred to within the company. The 
Four-door sedan is on a wheelbase of 
102 inches, weighs about 2200 
pounds and will be powered by a 
small diesel that is likely to be turbo- 
charged, Price for the quality pack- 
age? It's too early to tell, but remem- 
ber: Small doesn’t mean c heap. 



Fashioning a car 




Weitz X6Q0 will be aluminum bodied. 



Doodling dream cars is just a pas- 
time for most of us, but fashion de- 
signer John Weitz is serious about 
driving a car that suits him. His 
XG0O, shown above and below in 
clay, is being hand-formed in alumi- 
num and the prototype should be 
ready next month for the auto-show 



circuit. The aluminum sports car is 
on a lOBdnch wheelbase and weighs 
im at 2300 pounds with its 350-cu.-irt. 
V8. The engine, drive train and sus- 
pension are off-the-shelf GM parts. 

Unlike other cars with fashion de- 
signer names on them — Gucci, Car- 
din, Bill Blass— the X60G was styled 
from the ground up by Weitz, The 
designer Cadillacs and Continentals 
have only paint, upholstery and 
badges to distinguish them from 
their mass-produced counterparts. 

Whether the X6G0 goes on sale as 
a high-priced, custom-made automo- 
bile is still a question. Meanwhile, 
John Weitz will have the prototype 
in his garage. It "ll be his very own 
dream car — and not on paper. 

Inevitable electrics 

One of the significant automobiles 
in the history of cars in the United 
States was built in Cleveland by the 
Baker Motor Vehicle Co. Remember 
the Baker electrics? They suc- 
cumbed to the cars of the Gasoline 
Age. Now that we realize 1 dinosaur- 
and-fern fuel can't last forever, elec- 
tric cars will be back. Small, mass- 
produced, reasonably priced elec- 
tries are still some years off, but 
fleet use is coming on strong — here 
and abroad. One car manufacturer, 
Oaihatsu, is aiming at. next year for 
establishment of its electric rent-a- 
car system in several Japanese eit- 

Wertz wants to wear bis car. Note 
how wheel well* resemble 
Tiered arm venial 




Electric rent-a-car is a Daihatsu, 



ies. The FREET system {for Public 
Rent Electric Towrccar) would allow 
an almost unattended network of 
stations where drivers would trans- 
act the use of a car with a coded card. 
WeTI have an update on electrics in 
the United States next month. 

The car buff s bible 

In this grand hook youil find that 
there are 43 builders of electric vehi- 
cles in the world, £f> of them in the 
United States. The (>4 models built 
by these compa- 
nies are among 
over 1000 cars 
shown in the 440- 
page World Car ft 
1979. (We should 
say that most of 
the electrics are 
experimental 
and not in pro- 
duction.) Most of 
the cars made 
worldwide are 
gasoline-pow- 
ered, of course, 
but electrics, hy- 
brids and diesels are detailed also. 
The scope of this volume ranges 
from Austria to Australia, the Unit- 
ed States to Uruguay, Introductory 
pages, 72 of them, feature color cov- 
erage of coaehbuilder bodies, motor 
racing and essays on auto produc- 
tion in Europe, Japan and the Unit- 
ed States, The car buffs bible is 
329,95 retail, or from Herald Books, 
Box 17, Pelham, N.Y. 10803. « 





Car buff e booh of 
knowledge. 
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Ease The 




We're alt having to tighten our belts, ana 
use less gas. That's why the automakers 
are equipping new cars with carburetors 
designed specifically 1o save fuel They 
have to — our days ol fuel waste 
are over 

But what about your not-so-new-car' 7 
is there a replacement carburetor that is 
designed to be stingy with fuel? 

There is one. and only one — the 
Holley’ ECQNQMA5TER replacement 
carburetor. 

A1 Holley, we're busy designing those fuel 
saving carburetors tor the new models At 
the same time, weVe come up with a 
fuel efficient carburetor for your 
car, too. 

Hottey ECONOMASTER carbure- 
tors are designed lobe a bolt-on 
replacement for your cars present 
carburetor, Step-by-step inslruc- 
lions are included to guide you 
through — all the way 

So give your car the fuel effi- 
ciency it needs for today's driving Give 
your caran ECONO MAST E R ca rbu retor , 

Irom Holley Holley Replacement Parts Division, 
P.O, Box 749, Warren, Michigan 48090. 



With an E<onomn$TCR 

Carburetor 
by Holley® 





For our latest pamphlet and where-to-buy 
list write to: Dept. PM- 13, PC. Box 3683, 
Center Line, Michigan 48015. Allow 45 
days for handling, 



' n?gisi£v<-cl 

C-47S 



Holley 

Replacement Parts Division 



Hailey ECONOMASTER carburetors are available at 
leading auto parts dealers. Actual fuel economy may 
vary, due to application and driving conditions. 



Colt Industries 
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Earn EXTRA CASH income wording 
at twme-SPAREtime or FULLtime 



Small Engine Rspair ll A WIdt Open Field 

Ovw Mi “lion siru.i origins ji« n use today, and a nn -on new 
yrt :|5 are bring b^h each Tflnth Thig mepiE (here 5 plenty rf 
Business and Sig pirtils available lw qualified men *010 can service 
*ni) repair them InduEiiy growlh has been sd Iasi that Ihere rs a 
shijfiaga ei yrtMi engine ispjn P ifc Ttiar$ why NOW 1$ the lime tor 
yoir io gel inio sms piof'iabfle field »he f e you cm command hourly 
Mte Bcoal to any Hirer skilled trail The sale ur parti, engi-res and 
acwssiKV ilems adrf iwi m<y? jrofi is jkdMs YflU earn amj 
keep in irOLJfl; jwetefc. not someone ease* 

Start A Fulltime B upturn Or Work 
Spirt Hours For Eitra Cash interne 

When yau're me buss, in- a luillime business -nr your on lhere'5 
never a #orry over sffttes or layoHs. and you earn year round pafiEs 
repairing chain $a*s, fillers, tractors, ™*ers, muni -bites ptwrer 
•anus. ge-naiHiots. snomuttiles. snowb'awuis and many imre 
■lens There p.s nc- huge mwesimeni tor equipment. no ttpens we 
riwniory Wort ngni out ci yaui garage base-Tenl or 3 spare room 
ideal tor soared™ mcome loo In iusJ evenmgs anrf nerterids yon 
can earn f/ira cash tor a rainy-rtay or renremeitr tond. or use the 
utra money tar toe things you warn NOW 

It's Easy To Lea nr —No Eipa Hence Needed 

Thin on l«am lh % n.ih ai dome in your spare hours wrh our 
limt-tepeU' “hanttt on' training methods Age. etsycaltart. mimjt 
handicaps are r,a earner Hw gel latest red materials. special Itwls 
arnf 3 ^MP Briggs A Stratton ergine bur ihai's not a i Wfe 315O heto 
you *iin drtMed dala on hew to get siaried. where 10 gel businRs. 
w'ml ro charge -v'igic to gel pads at wfielasaic . an Ihc shortcuts 
and proven methods you win used to get your business on to a Iasi, 



jirpfitaCjee start 




Send TODAY For FNEE Fact* 
There is N(l Ot ligation 
— ftQ Salesman Calk 

Qui *hee iitkmt»Gn ■ ■ stu m* is 
cjhHh s ran your mm tusUns hue Is 
ifim* md hm* vrm Cm •.•>swi m? Fntev 

I’^jyis Gou(W DJI Du* is LXih 
NO W£* 1 .ji Wi'= [&4HK1 Im sjkg 
pn'Jcanb to 

futoy Small Engine Repair 
3007 Foley fill 1 1 ding 
Mlnneipalte. MhfiolfllS &&41 8 



[YOU SIT THtSE OUALiTY IMLJ 
'am insTNucnpNsmujis mis 

e mitts *no itmtuwi Mflrki 
YDUHS TO KEEP! 



fetoy WanirlicluFlng Cn 
IU02 Fpitv Cull dll’ g 
Mlenupetli, Minn SHiB TOD^y t 




flUSw 



Q YES. please send FRE E Odd Kn and tan ink Is on how I 
an slada pidilafclE Small Engine Repj'r busies tJl my mm. 
anfltoflsabuul Fogey's dxciusjve IS- Bay No Risk 'Sia OAri No 
ttftligalton No salesman wi| all on me. 

NAME 



DTT 



STATE 



ZIP 





No place like a dome 

In 3 departure from the ordinary, (his dome- 
shaped steel storage shod is said lo be 
slnonger and more wnnd^ and snow-fe&isiant 
lhan tradilional designs, it comes ready to 




Leak seeker 

Aqua- Scope detecis and amplifies Ihe sound 
of water Inaks and other leaking Fluids. 
The portable, baliery^powered. solid-state 
unit works with systems pressurized al 20 
p.s.i or more, (he maker says. Ahoul $9&0 
from Heath Consonants Inc., 1 00 Tosea 
Drive, Stoughton, Mass. 02072, 



assemble an 12-, 14- and 16- foot-diameter 
sizes, Door slides on rollers, Prices start 
at 1550 IniemationaF Domes Lid.. Box 181, 
Plainfield, III. 60544. 




No-hands magnifier 

The Headband Mag nr- Loop is a magnifier 
lhat keeps both hands free. It weighs less 
(ban three ounces, can be adjusted lor any 
viewing angle. Lenses come in powers from 
I^X to ZViX Aboul S1G to S13 Edroy Pro- 
ducts Co., 130 West 29th St., New York, 
N.Y r 10001, 
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THE ORIGINAL 
ROTARY DISC 

AIRLESS PAINT GUN 



Now with Electronic Controls for Speed, Safety and 
Versatility! Ideal for home, farm and factory use. 




PAINT A FINE LINE ONLY % INCH WIDE ■ OR A FULL IV* FOOT SWATH 

with a minimum of misting ... I with practically no overspray! 





Easier to use- and safer, better! 

ELECTRO ROTARY DISC 
NO-NOZZLE/LOW PRESSURE AIRLESS 

PAINT GUN 

The first paint gun to give you REVOLVING 
DISC ACTION and ELECTRONIC CONTROLS 
for amazing versatility! Does the work of a 



1! 



CO 



Send loday for the Revolutionary Electro" Airless Paint 
Gun— and you'll never want to go back to the oki- 
fashioned method o( painting 1 That's because it as fast, 
sale, and more efficient man olher paint guns you can 
buy. Only the Electro Airless Rotary Disc Action Paint 
Gun gives you precision solid state electronic controlled 
pa i filing, airless spray action, and the capacity of an 
industrial paint gun that could cost as much as $300. 

Gives you professional painting capacity tor your 

Home, Farm or Factory! 

Save money, time and pamt-get professional quality 
pamling whenever and wherever you use the Electro ' 
Airless Paint Gun. With this gun you can cover 100 sq. It 
in gust 10 minutes 1 The unique revolving Disc Aciioo spins 
paint out so fast you compfete rhe biggest jobs in little 
time. Wo bulky com pres sera, flimsy vibrators, strainers, 
needles, valves or nozzles . . rt won't clog in action. 

It s lightweight and portable . . . only I0 J high and made ol 
sturdy -durable aluminum— compact and portable enough 
to take anywhere there's a really "ougn paint job. 

Low Pressure Design for Safety! 

The Elec ira Airless Paint Gun uses only safe centrifugal 
action to spin paint out at speeds up lo 20,000 RPM. Uses 
no nozzles -valves -or high pressure build-up to squeeze 
paint out. As a result you gel safe, easy painting, and it 
eliminates the danger of accidental paint injection possible 
with high-pressure sprayers. 



Solid Slate Electronic Controls give you 
Versatility - Speed - Precision 

The Electro ‘ Airless Paint Gun puts solid state electronic 
controls at your fingertips- All you do is pre-select tho 
exact amount cf paint you want to deliver and ihe width of 
the spray pattern you wan! -from Mt inch to iVa feet. Then 
pull the trigger and paint! Rotary action feeds the paint 
up and out the gate opening for maximum control of 
every painting action. 

Cover an entire room in just minutes- or perform 
precision paint jobs like frames, woodwork or furniture. 

All with a minimum of misting, fogging or overspray. 

The Electronic Controls also compensate tor vary-ng 
I hick nesses so you can use your Paint Gun lor everything 
from primers to heavy paints- lor indoor and garden 
disinfectants, lor waxing floors and woodwork, and 
dozens of other chores. Handles latex— oil— water soluble 
paints— enamel, semi-gloss, flat— light oils. Not for use 
with lacquer or highly volatile liquids . 

Try it at Our Risk for 14 days— FREE! 

Send lor your Electro' Airless Rotary Disc Paint Gun 
today— try it for fourteen, days— and if you're not 
completely satisfied that it gives you the fastest, easiest, 
best painting results you've ever had from a paint gun, 
then return the Paint Gun and owe nothing. 





Covers 300% more area than a 6 brush or roller! 

Brushes and rollers can't compare wilh Che 
Electro 1 Airless Paint Gun. Whether i s a big 
job— or tighi precision pamii mg — Electro ' 
saves you time and effort 



Ordinary Paint Gun gives 
you an oval pattern that's 
hard To ConHo! Misting 
spiaitering and leathering 
require drop cloths and 
masking. 



Electro' Airless Pi Int Gun 

■gives ?. pr e c ; 5 r? Slight 
line ran -shaped pattern for 
a minimum ol misting and 
leathering Let? you paini 
likes professional. 



Yours to use FREE for 2 full weeks! 

Mail the order form card today! 





No brush—no roller— 

no other spray gun gives you the 

painting performance of the 

ELECTRO® ROTARY DISC * NO NOZZLE • 
LOW PRESSURE • AIRLESS • PAINT GUN 




( 




Compare ihefee unique featured end you'll agree — no pain! gun can equal the fast, 
accural®, low pressure, safe painting you get with the Electro' Airless Paint Gun! 
Try the Electro* Pain! Gun on your biggest- or smallest -painting chores and get 
professional results every lime! 




Works with 
almost any liquid! 

The Electro^ Airless Paint Gun does 
much more than just pamt' It sprays 
waxes disinfectants polishes 
even insecticides almost any liquid 
It's the most versatile spray gun you 
can buy. Of course, Electro Airless 
always does a great job with paint 1 





Q Electro Engineering Products Co., Inc,. Chicago, IL 60647 








' <fur Porla-Amp can ba 
ontfly buJ(t to fit Into Almost 
iinjf speaker enclosure. We 

show you how lo make It, 
using bolh printed -circuit 
and perfboard techniques. 



Build this little device 
and take your electric 
guitar anywhere. Be the 
life of your next party— 
even if it's a picnic in 
the middle of the woods. 



by Herb Friedman 



T ake along aur lightweight bat- 
tery-powered Port a- Amp and 
you can have electric-guitar music 
wherever you go. It s about as porta- 
ble a guitar amp as you could pur- 
chase or build and gives a clearer, 
richer tone than many purchased 



units that cost about $50 to $70, 

The am.p works off 12 volts d,c„ 
supplied by eight D cells, your car's 
cigaret lighter, ora 12-v r d r c. battery 
eliminator rated at least at 500 milli- 
ampereSr It deliver* a maximum of 
about 2 watts. While not powerful 
enough to fill an auditorium with 
sound, 2 watts is more than ade- 
quate for picnics, large parties and 
■even serious practice. The tone 

you'll get will be really satisfying! 

Total current drain at idle is less 
than 15 mi Ili amperes; at maximum 
volume, before distortion sets in, the 
drain is 500 milli amperes. 

It's easy on batteries 

A set of ordinary flashlight D-cell 
batteries will give many hours of 
service, A set of alkiiliries, though 



more expensive, might even last for 
several months, depending on fre- 
quency of use. 

The amplifier itself consists of a 
single integrated circuit and a few 
associated components. Use wO-orfi- 
inch speaker- A larger one won't 
make much difference. Just make 
certain that it can bo driven by 2 
watts. 

The speaker cabinet can be a 
matching “P.A. baffle” such is 
available from Lafayette Electron- 
ics stores, or a box made of $4-, or 
Mi-inch plywood. All the amplifier 
components and the D-cell battery 
holder are available from Radio 
Shack stores. An adapter for your 
car's cigaret -lighter socket Is avail- 
able at many electronics shops. 

(Pfea s& turn id p ag e 3 T> 
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Toyota's new 4-wheel drive truck. The only 4x4 that gives you all 
this Practical size, Toyota quality. Anri Toyota's 30 years of 
experience building the Land Cruiser, one of the toughest * C' 
4 awheel drive vehicles going. Good reasons why we call 
the ne w 4- whee I d rive [ ru ck I he So n-of -a - Toyota Land 
Cruiser. IBS 



Now, a maneuverable 4x4. 

y The Toyota 4 “Wheel drive fif Sf'J 

\ truck is trim, agile. And those sensible 
dimensions pay oft on narrow traits. 

You'll go on ahead when others go back home. 



Nowt a well-equipped 4x4, Toyota's new 4-wheeJ drive Sport Truck has 
full carpeting, AM/FM radio, locking from hubs, and full instrumentation - 
standard. Till steering wheel and power sleering are available options. 



Now; a tough 4x4. The 22 I iter overhead cam engine pumps oul power Drop 
the transfer case into 'low" for tractor-like torque lo climb a boulder- 
strewn path. Tough. Thafs Toyota's new 4 -whee I drive truck, ^ 

It's available in 3 models— Deluxe Truck. Sport Truck, and w 

a special Black Package Truck fall 
the options listed above as 

standa rd, an d mo re) ; ' 



Shawn below wilh ophcyial rear biiaper =5.lirl’if>g: rear t£v 
window iincl owner jmsialled wide ivho&l$ and Sues ^ 



£ ' -WQ H&VtiH Sji 1 ™. U) S ft Inc 



INTRODUCING 

THE ALL NEVV 4-WHEEL DRIVE TRUCK 
ITS THE SON OF A LAND CRUISER. 



t J 




Making the goad sound 

The amplifier can be assembled on 
a 3 x 3^-mch printed-circuit board 
(we give you the PC pattern), or on a 
section of microminiature! solderless 
perfboard (Radio Shack No, 276* 
1395). Either way, follow the layout 
shown for the printed-circuit board 
as closely as possible. The printed* 
circuit construction is more rugged 
than the perfboard method. 

Make certain you use a socket for 
integrated circuit ICl; do not solder 
it directly to the circuit. If the 1C is 
defective, or it blows for some un- 
known reason, it will be a mess to get 



heat when soldering socket connec- 
tions — if you wait until last to plug 
in the IC, 

A heat sink will help 

While the IC doesn't normally call 



for a heal sink, pickin' on the high 
strings will run up the LM377's tem- 
perature, and though it has internal 
temperature protection, a heat sink 
will insure maximum power output 

l''P.rprfr fl. turn to page 32) 



The p N n led-c treuit-boa rd de- 
sign will fit into any email 
speaker enclosure (right). 
The components simply 
mount on the side of the 
board opposite the loll pat- 
tern (lop). This Is probably 
the neatest method ot build- 
ing this amplifier. 



out if it's soldered. The socket costs 
only a few cents and it's well worth 
the expense, particularly since you 
don't have to worry about excessive 



PARTS U ST— PORT A- AMP 

01 — 8 &e'fies-qDnn^c;e"i U sells (12 v d,e J 
Cl — QOt.mtd, capasilof 
Cz, C3— somiD eieciroiyr»c capacitor (15 v.d c i 
C4, C6— .2Z-mPd capacitor (see Iwct) 

IC1 — l_M$7? dtial audio amplifier inriegrated Circuit 
J1 — otowd-circuil phone jack 
JZ—coajual adapter jack 6 mm Radio Shack Mo. 
274-1549 

Alt resistors Bte t-fc-watf, 70% tolerance 
Rl — - 1 0O.OOO-ohm ( 1Q0K) potentiometer with switch 
audio I ape r 

Ft2 — T 00 ,000 on m (100K) resstor 
R3, 1 ,0O0.000-ohm (1MJ resistor 

RS— iQ.QOO-orw, MQKi resistor 
SI — sp s t. switch (pari ol Rlj 
SPUR — 0-ghm speaker 

Wist. —Speaker cabinet. IC heal sink, wire, harery 
holders, ttiatching plug tpr J2 



Prin tad-circuit-board 
template (right) can be 
used to make your own 
PC board photograph k 
cally (*ee page 17, 
March 79. for detalls)- 
Component-aide view 
of PC board (below, left) 
shows where all com- 
ponent! plug Into 
board. It is n view look- 
ing through the aide 
without the foil, with toll 
runs shown In a sort of 
X-ray view. H you hard- 
wire Instead of using PC 
board, this view will 
Show you how compo- 
nents should be con- 
nected. Schematic (be- 
low) is also a useful 
construction guide. 
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PQRTA*AMP GIVES PORTABLE SOUND (Coat^M from oa OB ju 



The Best 
Deal In 
Car Stereo 




Our FREE Catalog 

The 76 page CRUTCHFIELD 
catalog is nationally recognised as 
the best source for car stereo 
product and installation informa- 
tion, It contains all you need to 
know to buy and install the ideal 
system lor your car. 

And it's FREE! Act now and 
you’ll have it in just a few days, 

• Over 200 nr stereo prod mis at dis- 
count price* 

’ AH Ihr specification* dimension and 1 
feat lire churls ^nu'H need 

* The bwl products in cm Hrreo, in- 
findiiln JlliilipuilJd; Clarion, Cr»i|l. 
Ceincord, Jensen. Manmlc, Pwnu>on- 
ic, Pinitrer, Sunyo, and! many mure! 



* Illustrated inMuHillon artiilc* 

I ill oul I lie coupon bind send Tighi u^ay 
lor your FREE catalog. Or if you ciirt't 
wait, call TOLL-FREE: 

800 - 446-7924 

In Virginia cat] 800-552-3%! 




N*mr 



AJj-t--. 



I I 

AM lin 

! CRUTCHFIELD 

I CmtcM+dd Park. P.O. (.ailcr !. ]>cpaiTFTwni i 
0 ChiftollnviBc, Virginia 22Vt» 5 



1 » TO Q-1CT Mtrif 

r#-w.#ln« , !i 44- W*Bg W-- 
A-asnc-c h^ng nl ^ V” 1 
«um Sfw Tg-'gi 
4 y. ■ 

n rn r.;..*. 



Wpmryeen 



YES! 

Rush me a 
FREE Cai^ 
by First CLasi Mail 
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If you'd rather not make □ PC board, you can 
use poi ni-to-pol nt wiring as in t his pr ot otype 
of Porta- Amp (above and right) , Porlboard 
and clips are easy to figure. 

at all times. If you use printed -cir- 
cuit-board con struct ion, the heat 
sink can be n '--.i -inch-wide strip of 
metal about s ie in, thick and nhout 
l Vi in. long. Place it directly on top of 
IC1 and secure it with No, 4 screws 
passed through the board. Use lock 
washers under the nuts and make 
the screws just finger- tight; over- 
tightening could cause you to crack 
the PC board, 

A bit of silicone grease between 
the sink and IC will help get rid of 
the heat- If you use the perfboard 
assembly, cut a piece of tin can or 
strap aluminum sheet! ngto about ^ 
x lVk in., bend it into an L- bracket 
and epoxy the bracket to the top of 
the 1C. 

One capacitor for two 




first time you push the plug into the 
jack, 

Connect the potentiometer to the 
amplifier with shielded cable. If the 
jack is close to the potentiometer, 
you can use ordinary hookup wire 
between the two. 

The batteries are split into two 
“packs" of four, with each pack con- 
tained securely inside a four-cell 
holder* 



Capacitors C4 and C& can be re- 
placed by a single 0.47-mfd, capaci- 
tor, the actual required component. 
Unfortunately, 0,47-mfd, capacitors 
often are not easy to locate, so we 
have made provision on the printed- 
circuit-board I ayout for parallel-con- 
nected 0,22-mfd. capacitors. The ef- 
fective value of 0.44-mfd. is close 
enough; use whatever components 
are easiest to locate. 

Mount on metal 

It's more than likely that the 
shaft® of the jack (J 1) and potenti- 
ometer (Kl) won't project through a 
wood cabinet* so mount both on a 
small metal plate (aluminum is fine). 
Cut a large access opening in the 
cabinet and install the plate under 
the opening, using bolts that pass 
through the cabinet and plate; don 7 
use wood screws, because there is a 
good chance they will pop out the 



Get ttie polarities right 

If you plan on using your auto’s 
battery for power, or a 12-v.d.c, bat- 
tery eliminator (such as power CB 
sets) simply connect the adapter 
wires in place of the batteries. But 
whatever you use as the power 
source, take extreme rare you get the 
polarities correct the first time , If 
you apply power to the IC with re- 
versed polarity, the IC might not get 
a second chance — it will probably 
blow! 

Remember a handle 

A it hough the Porta-Amp is light- 
weight and easy to carry, it's advis- 
able to install a small handle atop 
the cabinet. We used an electronics 
chassis handle, hut 0 replacement 
luggage handle, available at hard- 
ware stores and luggage shops* 
works just as well. JAf 



HINTS 

FROM READERS 



Restoring threads 




A nut cut in half so two flat edges 
E h est against plier jaws will help 
restore damaged threads in a 
bolt. Fit the nut halves around 
the undamaged portion of the 
bolt threads* Squeeze with a lock- 
type plier so the halves make 
good contact with the threads 
and turn the boll out. Resulting 
burnishing action helps smooth 
damaged threads. — Eta ri H r /son 



Stubborn dead center 

setscrew tailstqoc 




COLLAR 



Here’s how to remove a dead cen- 
ter that’s stuck on the taiistock 
sleeve of a lathe* Use a collar or 
bushing with a setscrew, Place it 
over the center and turn the set- 
screw down tightly on the dead 
center. Rotate the lads lock wheel 
ho the collar will bear against the 
frame of the tailstock, forcingout 
the dead center. i — Frank LaSant- 
cina 

Recycling hacksaw blades 

I f you break a hacksaw blade iiibd 
don't have a replacement, you 
ran continue to work with the 
broken pieces. Overlap the two 
blade sections and C-el&mp them* 
Then tv adjust hacksaw frame to 
fit shortened blade. — E. O'Dannett 

Tool-sharpening aid 

Draw a felt-tip marking pen occa- 
sionally across the surface of a 
tool you are sharpening and you 
will he able to spot low areas, 
humps and other surface irregu- 
larities. Darkening the surface 

will help you keep proper holding 
angle. — Richard 7\ Tati Jaw 
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Lightweight tiller 

The Ohio! Titl-Q-Maiic tiller was <Jes»gnad 
tor gardens I hat don't require 3 heavy-duty 
machine. Powered try a 3-hp. 2 -stroke 
engine, it weighs 62 pounds, tills 3 14-mch 
width, Chain drive turns in a sealed oil 
chamber, Tines can be removed tor cleaning, 
repair or adjustment. About £230. Clinton 
Engines Corp M Clark and Maple Sis,, 
Maqudkaia, towa 52060 



How does that grab you? 

Bicyclists who prefer l<? grab the inner part 
of thoir handlebars may wanl ip install Crab 
Ons. The loam padding is said to reduce 
road vibration, wrisl fatigue and hand 
numbness. About £9 from Neolech, Rl. 4, 
Walla Walla, Wash 99362. 



Slim, light, washable 

Ftomac Wallets are made of Cordura nylon to 
save weight and bulk in your pocket Water- 
resistant, they can b© washed with mild 
detergeni and mac hi no -dried. The slim 
design allows the wallets to conform to body 
Contours. Available in a variety ol colors tor 
aboui $6 from Homac Industries. Box 131S 
Spokane, Wash 99210 



Many-sided terrarium 

This 20-Rded geodesic terrarium comes as 
a construction k it that includes 20 pieces of 
glass, tape, silicone and razor blades. One 
glass panel swings on a silicone hinge tor 
access to inside. Felt pads and door handle 
are also included, About £20 from Rocky 
Mountain Cut Glass, Box 4127, Uouidef, 
Colo, 603Q2. 



24 inch Band Saw cuts 
To center of 48 inches: 




Ou-ers 24 inch Band saw gives the 
handy man ihe versatility ol an industrial 
tool at a price he can afford Du-er tools 
are fabricated ol Heavy gauge steal 3b 
years experience has developed new 
engineering features in our full line al 
popular prices, F.Q,B Factory. 

! TFuTLLfflEOF "! 

RUGGED ALL STEEL TOOLS j 

24 inch Band Sew 199-96 

12 inch Band Saw 149.95 \ 

10 x 36” Lath* - BaM-'B , 89.95 ’ 

! 3 inch Belt Sander — Ball. B 24.95 ’ 

\ 4 inch Belt Sander — Balt.'B 39.95 ‘ 

e inch Tilling Arbor Saw . 99.95 

| 10 inch Disc Sander 69.95 j 

1 Inch Strip Sander . . . 69.95 

L_ De|u k S tand. tor_all _Tpa1s 39, 95_ _ j 

You can order direct from factory whore 
there is no dealer * Free information. 
DU-ER TOOLS 
5440 Edina Industrial Btvd . 
Minneapolis, Minn. 65435 

r~ \ 

Can You Build This 

Qodk? 

You cerUkmy can, 

we make II M«y1 

Thousand! a! CibI 
cutlanwi rntn 
Uldlliu CHICNS U*inp 

out kili.Yaudehliuvi! 

to bo- in mtpail wOdd- 
wufkiir Qvr dMIed 
Clothmftfcnrj pro 
aiwntfB ir»w difficult 
parti and (rtetMty Cut 
an ifiiL-t Idl aiacl tit 
And *6 (H , &¥id® mof- 
ough, bicp , 

AfiVMnb^ and linUh- 

■rtg inslrucliuni' 

Wtielhei you Cuiid me 
new elegant Wefleiq- 
iun H*ul*r chwne I 
^■indttrher cl«* W j 
CflCKwe a «d frem ! 
iji>' ICC -page calaioQ 
*0 guii'jniee your 
sai.-E-iachort Seve dver 

W* By Dong n fw 
Mill 1 Wnla luduy 1 



New',' WtUtnxto* 




Cr*w4f*lb*r Citxk i 


h J 


CRAFT PRODUCTS CO. 

Depl l. 3t Cnerlei. IL B0t?4 




□ Send FREE BrOcnufe 

O Sand Cumplmin t m Page 
CoM log (Si SO pontpud] 





NAJML 




Cif-v/STAJE/zie 
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straight 



TODAY 



1880. A Sunday out ing on San Francisco Bay. 

And you may be sure that when men who 
knew how to line got together, they enjoyed 
the finest Kentucky whisky money couldpuy. 

What else hut Early Times ? 

Eoen though It had to be shipped 
across the continent, it was worth waiting for. 

Today r the taste of Early Times is Just as prized « 
Because we w re still slow-distilling (t 
the same way we did in i860 when we began. 

The pleasure hasn T changed. 

IF s just easier to come by « 



8b OR BQ PROOF ■ LARLY TLtaESOISTILLLKYCO., LOUISVILLE, KV, © 1979, 





Car have an ailment 
that’s got you stumped? 



Q. What do 1 do about those little 
leaks that always seem to show up 
the minute E put in my anti- 
freeze? 

A Because antifreeze doesn't 
evaporate with the speed of water, it 
shows up any pinholes or loose hose 
connections, So tighten those hose 
damps before the anti freeze goes in. 
And add a can of Du Pont Cooling Sys- 
tem Sealer to stop up those pinholes. 
Seals holes as big as 1/32" . - and that 
may he all you need. 

Q. Put In an expensive new bat- 
tery and my compact Is still hard 
to start. With cold weather com- 
ing on, fm worried. What's next? 

A. You may need a complete tune-up. 
Points, plugs, timing, the works. Even 
the strongest battery will, have trouble 
starting a car that's badly out of tune. 




DuPont 

Car 

Doctor 

He knows how to make 
a sick car well; keep a 
healthy car healthy. And 
the Du Pont Car Care 
Products he prescribes 
are good medicine for 
anv car. 




«BK> 

FAST 

flush 



Q, This summer, 1 blew a radiator 
hose and lost all my anti-freeze. 
Anything 1 should do before 
refilling with anti-freeze this fall? 

A. A good flushing out with Du Pont 
Fast Flush is what I d suggest. It’ll get 
out any grease, oil or loose rust that 
may have accumulated in your cooling 
system during the summer. 

Q. How do you feel about radial 
snow tires? I’ve got conventional 
tires on now, but I’d like to try 
radial snows, come winter, 

A Radial snows are terrific, but you'll 
have to put on radials ail around. Mix 
ing radials with other types of tires is a 
no-no 

Q. Even with annual and- freeze 
changes, myV-8 still gets rust in 
Its coolant. What to do? 

A Put your cooling system on a diet of 
Du Pont .Anti- Rust & 
Water Pump LuhricanE- 
Wbrks right along with 
your anti -freeze. Protects 
all die metals in your 
cooling system- even 
aluminum -against rust 
and corrosion. Helps 
quiet squealing water 
pumps, too. 




You and Du Pont. 
There’s a lot of good chemistry 
between us. 



<mm> 



>■ W ft rui »■ 



PM LOOKS AT 

A SUPER 
HEAT GUN 



For professionals, the Hejet heat 
gun delivers up to 1000° F. with- 
out flame; it’s ideal for controlled 
heat, where and when you want 
it. Its high-velocity, 4 000- ft. -per- 
minute blower delivers the heat 
forcefully. Safety features in- 
elude a recessed switch to pre- 
vent accidental turn-on and a 




Tool cams* with eland for bench use. 




Versatile host gun can loosen old paint 
and rusted parts { shown), speed up ep- 
oxy curing and paint drying, bond vi- 
nyls, thaw frozen pipes, 

nozzle guard which protects 
against burn accidents. Two at- 
tachments — a baffle for applying 
shrink tubing and a cone for 
needlepoint heat — increase the 
tool’s efficiency even more. You 
can order it at local plumbing, 
heating, electrical or automotive 
supply outlets* or by mail direct 
from the maker.—/?. Capatoato 

SPECIFICATIONS— HE JET GUN 

ConSfuCliQn ChrDfiie-ptaled atcal hmisng MnJ no i Tin ; 
dcutikr-insuJnlc'd barrel Ip preverf hwl l£»g; iXJ&ber- 
mgqnifld rngtpr (pr qu>e(, ^(xahcn-tree, M"fi han- 
dling 

Amperage dra* B.3 amps. to produce M-mper+iure* in 
TDMT F 

Voltage rahnp i Jrj vYergoi i H Rm Model. HJ 700 
Size [Sit In long a 7<k in. nigh. 

Price: £96.95 (add 51 Idr shipping on mail order) 
MATutorturtr famrarl Gn Inc 11111 Ced«r Creek Si . 
Rine. W.s M40S 
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TECHNICAL SCHOOL, After higti school, you can train in 
one of over 140 advanced job skills. You practice on the job, 
beside experienced professionals. 

_ COMMUNITY COLLEGE OF THE AIR FORCE. An oppor- 
tunity tor you to work toward an Associate Degree. You attend 
^^sp£haf advanced training classes on base, or college classes on 
civilian campuses in the area. It's a great chance to advance, 

A CAREER. In the Air Force you learn to do a job well and 
you're paid welt for doing it And how far and fast you advance is 
up to you, But if you decide not to stay in the Air Force, you'll 
have the training and experience you need to step into a civilian 
job. 

START AT YOUR LOCAL AIR FORCE RECRUITING OF- 
FICE. Go tar your country. Go for yourself. Fmd out about all the 
available opportunities. Talk to your Ait Force recruiter Mail in 
the attached card. Or call toll free 800-523-5000 [PA. 80Q-36Z- 
5696). Got going today. 



We can get you to where you want to go 




HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Bad vibes 

The floor (tfeove my new oil-burning 
furnace vibrates tremendously. The 
air ducts are flexible and reduce vi- 
bration* However r nothing was done 
fp tftf flue. My dealer said 

there was no such thing ft# ft vt&ra- 
tian-absnrbing flue section. What can 
I do? — Wr Blair Kennette, Rich- 
mond, Va, 

A flexible flue section that could 
withstand high temperature a and 
not leak combustioii gases would be 
hard to construct for residential use. 
The vibrations might be caused by 
your blower; a squirrel-cage blower 
could be out of balance, or if the 
blower ia belt-driven, a loose belt 
might create vibrations. 

If neither is your problem, ask 
yOUr dealer about residential vibra- 
tion isolators. They are about Wi-in, 
thick and are constructed of a resil- 
ient material. When the isolators 
are placed under the furnace, they 
greatly reduce vibration transmis- 
sion. Incidentally, these isolators 
are also used to reduce vibrations in 
airconditionmg compressors. 

Wood or asphalt shingles? 

My house needs reroofing, H'finf arc 
fAf advantages and disadvantages of 
both asphalt and wood shingles? — 
Paul C. Wilde, Eagle Grove, Iowa 

I’d say the advantages of red ce- 
dar shingles are: aesthetics, insula- 
tion value and longevity. The big 
disad vantages are: cost (roughly 2¥i 
times the cost of 240-lb. asphalt shin- 
gles), the necessity of quality instal- 
lation and the need to chemically 
treat the shingles at installation 
time. (This treatment is required 
where the climate ia hot and humid 
for a considerable length of time 
each year.) 

The 240-lb„-per-square (100 sq. ft.) 
asphalt shingles are less expensive 
and easier to install. Although 1 
know of homes sporting 20-year-old 
roofs, count any years over 12 as bo- 
nus time. Either wood or asphalt 
shingles can be installed over an old 
asphalt roof. 

Some manufacturers are switch- 
ing to a fiberglass-based shingle 
which is growing in popularity. Com- 
position shingles are now available 
as simulated wood shakes. These 
weigh as much as 380 lbs, per 
square. 

If you want additional informa- 
tion on wood roofing products, write 
the Red Cedar Shingle and Hand- 



split Shake Bureau, Suite 275, 515 
118th Ave, N.E., Bellevue, Wash, 
98004, 

Fur information on the asphalt 
and fiberglass-based shingles, send 
35 cents to the Asphalt Roofing 
Manufacturers' Assn,, Box 3248, 
Grand Central Station, New York, 
N.Y. 10017, for the brochure, A 
Homeowners' Guide to the Selection 
of Quality Roofing, 

Embarrassing stains 

/ have annoying smudge stains in 
my commode below the water level. 
The smudges are best described as 
shtiilar to powdered graphite or 
black carton. The inlet holes around 
the rim all show the same dark 
stains. The water company says that 
no one else has this complaint , We re- 
placed the flapper valve in the hope of 
clearing up the stains, but it didn’t 
help at all. Do you have any ideas? — 
A.F. Uhl , Pittsburgh. 

I know that if it were my toilet and 
the smudges bothered me that 
much, I f d replace the whole unit. 
Whatever the residue is, by this time 
it has lined the inside of the com- 
mode. 

You might try disconnecting the 
tank and taking the bowl to your lo- 
cal cor wash, to thoroughly steam 
clean it. Then install new valves, 
washers and seals. Take care that 
you don’t crack the fixture due to 
the use of excess heat when cleaning 
it. 

Housing on housing 

/ propose to build on insulated box 
oucr my combination electric fur- 
naceJairconditioner. It now aft# out- 
side, uufft insulated plcnume and 
ducts under the house. As I believe 
the metal housing absorbs heat in the 
summer and radiates heat in the win- 
ter, I think a. cover might add to the 
unit's efficiency* Does this seem like 
a worthwhile effort? I could provide a 
hole for the air intake arid dis- 
charge, — Thomas L, Denton, Madi- 
non, Ala. 

I strongly advise against covering 
it for the following reasons: Circuia- 



Do \fou have b home rnaimeoance dr repair problem 7 
Send fl to Homeowners' Cl kmc, floputo - Afecflawes 
224 West 57th St , New Yqt*. NY. 10019. Letters 
cannot be answered individual^, but p/o&toirw or 
wide interest wifi be discussed in fas column. For 
more home repair and fflfii'rtWrtavWfi help, get PM'S 
Artvne Caw Guide. $4 , 95 poslpaio 1 Send order (si to 
PM, Dept HCG, Sox 1014, New Ytrk, N.Y. 10019 



tion of air is extremely important 
around your unit. You could create a 
condensation problem on your hous- 
ing with resultant rusting. Besides, 
your unit should have been insu- 
lated on the inside by the manufac- 
turer. Reputable manufacturers 
will have done all they can to in- 
crease their units' EERs (Energy 
Efficiency Ratio), This includes 
proper insulation, 

SERVICE TIP 

If your oil burner suddenly stops running, here 
is action to take that may save a service 
call; 

■ See that Ihe thermostat is sal 5 "above indi- 
cated room temperature and that an automatic 
day-night control switch hasn't been turned 
off. 

■ See that neither of the emergency switches 
(there are usually two) has inadvertently been 
turned off. 

■ Make sure you haven't run out of qil. 

■ See that the main fuse or circuit breaker 
hasn'l blown or tripped. 

■ Press the overload switch on the motor, 
once only. 




■ 11 the motor fails to start, activate the slack- 
control relay switch, once only (see illustra- 
tion). 

Caution: It the motor fails to start or starts 
and stops, do not activate overload or slack- 
control switches again. You should call a ser- 
viceman. There is probably an electrical mal- 
function. EM 
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A merica has awakened to the functional beauty and proven quality of 
- the Smith & Wesson Model 1000, Its balance, swing and pointing 
characteristics are matched by the excellence of its unique gas system, 

A system that provides sure performance from skeet to heavy field loads. 
On overheads, too. Now there* s a new Model 1000. The Super Skeet. With 
a special recessed choke to improve patterns, fifteen vents to soften recoil 
and reduce muzzle jump and a host of features you'll want to awaken to 
yourself. Smith & Wesson, 2100 Smith &WfesSOtl 



Roosevelt Avenue, Springfield, 
Massachusetts 0110L 







a UmflAHlNTt 
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DETROIT 
LISTENING POST 



Engagement announced: 
Washington and Detroit 

No one’s yet calling it a marriage, 
and it was made in the Middle East 
(not in heaven)* but after years of 
adversity, our government and do- 
mestic automakers are saying 
they’ll team up in the light against 
dependence on foreign oil for trans- 
portation needs. 

Following their presidential 
“summit conference” last spring, 
Detroit’s top auto executives and 
Department of Transportation head 
Brock Adams are working on plans 
for cooperation in research toward 
the safer, cleaner, ultraefficient au- 
tomobile of the future. Only about 5 
percent of the automakers' budgets 
have been spent on pure research in 
recent years due to the tremendous 
expenditures required just to meet 
each year’s safety* emissions, dam- 
age- resistance and fuel-economy 
standards. Now the government has 
agreed to plow hundreds of millions 
of dollars into research by the auto 
companies, universities and other 
organizations. The plan also calls 
for arm-twisting the oil companies 
into contributing some of their tech- 
nical expertise toward creation of 
future vehicles that will use far less 
of their product. 

GM‘s future family cars 

We got a sneak look at a GM experi- 
mental car and a glimpse of what’s 
coming down the road a few years 
hence for the family-car market. La- 
beled ^Integrated Vehicle” and 
,l 2x3” (two passengers up front and 
three in back), the car is more a test 
bed for concepts and components 
than a specific model prototype, but 
it’s most closely related to the full- 
size luxury sedans (Cadillac, Buick 
and Olds) that GM is considering 
building for the '£4 model year. 

It is powered by a small, trans- 
verse-mounted VB driving the front 
w r heels and features highly aerody- 
namic styling, a roomy interior and 
a rear-hatch fifth door. It is as tall as 
the Pontiac Bonneville we saw it 
parked next to, and nearly as long, 
but it should be capable of far better 
fuel economy due to lightweight de- 
sign and materials throughout. 

Interesting features include Mac- 
Phe rap n- strut front suspension, 
rack-and -pinion steering, beam- 
type rear axle with trailing arms 
and self-leveling rear suspension, 



fuel tank mounted under the rear 
seat (ahead of the axle), and fiber- 
glass body panels bolted directly to a 
lightweight steel frame without 
rubber bushings. 

GM’s midsize Cars are scheduled 
for their second major redesign in 
'83 with A -cars (Malibu, LeMans, 
Cutlass, Century) getting front- 
drive and A-apeciala remaining con- 
ventional-drive. The next year will 
see the second full-size model redo, 
at which time the top-line C-cars 
(Cadillac, Jluick Etectra, Olds 98), 




GM 64 luxury cars (Cadillac, Olds, Quick) 
will have parts, materials, concepts from 
this "Integrated Vehicle’' test car. 



but. not the B-cars(LeSabre,8S, Pon- 
tiac, Chevrolet), may go front-drive. 
The Integrated Vehicle could evolve 
into the 1984 C-car, but that decision 
is still being pondered. 

More on gasohol 

The 10- percent ethyl alcohol, 90-per- 
cent gasoline blend known as “gaso- 
hol” has been getting a lot of atten- 
tion as one method of extending the 
nation’s motor-fuel supplies. A 
small industry has sprung up to 
produce the fluid (using alcohol from 
w h aste grain products), an increasing 
number of retail outlets in the Mid- 
west and elsewhere have begun sell- 
ing it, Washington has encouraged 
its use, and Detroit automakers 
have extended their ncw T -car war- 
ranties to cover it. 

Since grain alcohol has less en- 
ergy content than gasoline and 
tends to “lean out” the air/fuel mix- 
ture, performance of most tars suf- 
fers slightly with gasohol. Still, al- 
most arty car should be able to run 
on gasohol with no modifications 
and no damage to either engine or 
fuel system. Cold starting and run- 
ning may be affected slightly, espe- 
cially with late-model cars that are 
already tuned to superlean mix- 
tures, but gasohoTs slightly higher 
octane rating should reduce knock- 
ing and pinging in many cars. If it’s 
available in your area, try it and 
see. 



Propane power 

Propane, a liquid petroleum gas 
(LPG), is a byproduct of oil drilling 
and is an alternate fuel for internal 
combustion engines that's been 
used for years. Recently, car owners 
have been clamoring for conversion 
information, and the subject is cov- 
ered in this month's Saturday Me- 
chanic on page 4SA. 

Other alternate fuels 

While autos and trucks are getting 
more fuel -efficient, and increasing 
usage of gasohol and propane could 
stretch fuel supplies to some degree, 
there is growing emphasis on devel- 
opment of entirely new fuels and 
production processes. Among the 
leading candidates arc pure alcohol 
(either ethyl or methyl), synthetic 
fuels from coal and oil shale and hy- 
drogen. Each has its problems, alt 
are still costly* and none is very like- 
ly to supplant gasoline to any large 
degree for years to come. But these 
and other alternatives could even- 
tually combine to ease the mounting 
pressure on crude-oil supplies— and 
the new fuels will get more cost-com- 
petitive as the price of gasoline con- 
tinues to soar. 

“Conservation, by itself, will not 
solve a scarcity,” says GM president 
E.M. Estes. “It wdll only prolong it. 
At some point we, as a nation, obvi- 
ously will be better off to put our bil- 
lions into additional energy produc- 
tion rather than into further conser- 
vation, When a resource begins to 
get scarce and expensive, the thing 
to do is find a different resource to 
do the job,” 

Alternate engines 

While some people feel there is noth- 
ing wrong with our highly developed 
internal-combustion engine — only 
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New products. 
New features. 
New technology- 






175 H P 



4.5 H R 



9.8 HP 




1980 is the year of the breakthrough for 
Mercury* outboards. Four new engines, three of 
them loop charged for better performance and fuel 
economy. Backed by 40 years of engineering for 
maximum reliability, and mechanical improvements 
throughout the line. 

New Black Max: 

The new 225-hp Black Max V-6 Mercury defiven 
more power in a slimmer, lighter, more fuel-efficient 
design. And to handle all that power, it s engineered i 
with a high -capacity, super-strong bearing system. 

New Fishpower. 

The new 3,6-hp P 18-hp and 25-hp Mercs are 
compact power packages, designed for easy hand- 
ling, The Merc 18 and Merc 25 are loop charged 
for better performance and fuel economy. And they n 




ispectally engineered for fast and easy servicing — 
routine maintenance requires no special tools. 

Mid-range improvements. 

The redesigned 40-hp Merc runs quieter than 
war, but with more power and better performance, 
rhe 70- hp Merc, too, provides more performance 
with a new higher rpm range and a new gear ratio. 

For fishermen. 

Sleek new slimline gearcase design and new prop 
iHesians for better weed-shedding. Engines that wilt 
toU for hours without fouling the spark plugs — and 
iiat includes the high-horsepower Mercs. 

Breakthrough In corrosion resistance. 

All critical parts are stainless steel or other 
sough, high-impact corrosion-fighting materials. And 



a multi-step metal protection process provides an 
extra-hard corrosion-resistant paint finish. The result 
— the most corrosion-resistant outboards on the 
market, in fresh or salt water. 



Match your needs exactly. 



The 1980 Mercury line — more engines than 
ever before, and the broadest range of power in our 
history Now you can match your needs exactly for 
greatest fuel efficiency. 

At Mercury, engineering leadership means we 
never stop making them 
better. We've given you just 
a few of the reasons here. 

Your Mercury dealer will be 
happy to give you the full 
story. Visit him soon. 



n 
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OUTBOARDS 



A BRUNSWICK COMPANY 



Wwxury Mufina, Fix*sdu l_(t Wtoonairt Ctnutt, Auiiftliu. B^wm 





A The Fox. Super Shop is a home power 
machine that can perform up to 15 tool 1 
functions. The basic configuration costs $1500 
arco performs functions of seven loois: 1 CMn. table 
saw, wood lathe, variable-speed stationary 
router, 12-in, disc sender, high-speed wood 
shaper and veiiioal and horizontal drill presses. 
Eight accessories can be purchased lor an 
additional $2000. The basic machine measures 
42x24x69 in. and is made for both wood- and 
metalworking. It plugs into 110-v, outlets and 
converts a.c. lo d.c. The 500-tb. shop can be 
moved through standard-size house doors en 
optional ballbearing casters. It has four storage 
drawers. For buying information, write Fox 
Industries lnc„ 6701 West 110th St., Blooming- 
ton, Minn, 5543S, 



B A clothes hook called the Hang-Up attaches 
to door hinges via the hinge pm. It is made for 
lightweight coats, aprons and other frequently 
used hangables It allows the door lo swing 
freely. In textured neutral beige, it is made of 
molded plastic. Two hooks cost $2. Stanford 
House, 1624 26 ih st, Rock Island, III. 61201, 



NEW NOW 
for home and shop 



C Mo special tods or skills are needed to apply 
Flair Square wallcoverings. Available in 24 
prints, the prepasted paper tiles are designed 
for use in kitchens, bathrooms, entryways and 
Similar areas. The paste is activated in water 
and the tiles are smoothed onto the well. Al 
department stores, a package of 15 squares 
costs about $5. DuPont Co., 360 Fifth Ave., 
New York, N.Y. 10001. 



D This coal- or wood-fueled, steel and cast-iron 
stove by US. Stove has two top cooking surfaces 
and slanted sides, which are claimed to pro- 
duce more radiant heat than straighi^ided 
stoves. Two models are available: No. 286 
holds logs up to 26 in,, has a 6-in. flue pipe, 
weighs 405 lbs., is $465; No. 320 holds logs 
up to 31 in., has an 6-in. Hue, weighs 500 
lbs., is £590. Both have five-year written 
warranties against bum-out, warping or crack- 
ing pi any steel or cast-iron pari. US. Stove 
Co., South Pittsburg, Term. 37300. 
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Answers to the questions about... 

CONVERTING YOUR CAR 

TO PROPANE 




LIQUID^ 
PROPANE 
FROM 
TANK 
IN tftUNK 



LOCK 



N J. This company is the Largest in- 
staller of propane earburetion units 
along the East Coast and had con- 
verted Price's Cougar. 

I came away from a meeting with 
vice-president Ron Cassell con- 
vinced that \ needed the propane 
option for a coast-to- coast trip. J had 
the propane system installed before 
leaving. I now have, firsthand,, the 
answers to these questions PM 



by Mart Schultz 

“^fcasoline? W ho needs 
Will E have propane." 

That’s what A] PricE- told 

me recently. 

,l i converted my 1971 
Cougar to propane in 1973 
at the time of the last gaso- 
line shortage/' Price says. *T wanted 
an option and 1 found it in propane/’ 
Price's Cougar had i>0,000 miles on 
the odometer when he converted to 
propane. The day 1 saw the car in the 
driveway of his home in Funwood, 
NJ, ( it had registered 110,673 miles 
and was still going strong. 

The idea of having an alternative 
fuel prompted me to visit Propane 
Equipment Corp. in Tinton Falls. 






New components under the hood allow vb to be switched be- 
tween existing gasoline system and added propane system. 



reader* have been asking 
about conversions: 

Q: What s the main reason 
for installing a propane sys- 
tem? 

A: Availability. So far, 
anyway, there's an unlimit- 
ed supply of propane. 



Q, What’s the price per gal Ion of pro- 
pane? 

A: At this time (June '79), I am pay- 
ing 50 to 65 cents per gallon for pro- 
pane. As with gasoline, currently 
selling for 86 to 95 cents per gallon 
of unleaded, the price of propane 
varies from supplier to supplier. 

Q: How much does it cost to have a 

iPiease ium id page 4&B) 



AlH.'TFlOPAfJE MIXTURE- 
ADJUSTMENT BOLT 



NEW AIR CLEANER 



CASEOUS PROPANE 
TO CARBURETOR 
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Spare tire it moved to accommodate the propane tank and hard- 
wart in the trunk - Tank lie* forward in the trunk (top left); firewall 
I* added between the trunk and back seat, detail (above) show* 
the lines and fuel gauge. Pressure relief line (left) Is routed to 
valve installed in the right rear fender. 



FUEL TANK 
FILL LINE\ 



on either gasoline or propane fuel. 

When changing from gasoline to 
propane, a control cable on the dash 
U moved halfway in. This doses a 
solenoid in the gasoline line and 
stops gasoline flow to the carbure- 
tor. The engine is now running on 
gasoline left in the float bowl of the 
carburetor. When this gasoline is 
used up and the engine falters 
slightly* the cable is then moved all 
the way in. This cl uses an sir valve in 
the mixer and opens a vacuum- 
operated filter-fuel lock in the pro- 
pane system. Liquid propane hows 
through a vaporizer- regulator and 
is drawn, upon engine demand, to 



LINE ETO 
COM Vt H 1 I H 
UNE 3 FR HOOP I 



33,7-G ALIGN 
FtfOPANg ifANK 



PRESSURE 
Rf-LIEf 

LINE 



CONVERTING TO PROPANE 

(Connntietf tfpm page 4SA t 

propane fuel system Installed? 

A: About SHOO to 1200 in a car; 
about $800 in a pickup, 

Q: What if I do it myself? 

A: Even if you can get a company 
to sell you the hardware, installing it 
yourself is not wise. It is not easy 
to run lines, bolt the heavy fuel tank 
to the floor of a trunk and cut holes 
in the fender for the fill, Further- 
more, once the installation is com- 
plete, the car should be run on a dy- 
namometer to adjust for the opti- 
mum performance level. 

But most important of all, a do-it- 
yourself installation generally over- 
looks important safety aspects. In 
adding equipment to my car, for in- 
stance, mechanics at Propane 
Equipment Corp, removed the bark 
seat and installed a firewall between 
the propane tank and passenger 
compartment. They wrapped the 
fuel feed line from the propane tank 
to the carhuretor with steel wire cm] 
to prevent fuel-line wear. And they 
used a special detector to chock for 
leaks. 
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G; Isn't a propane tank likely to ex- 
plods il your car is hit In the rear, and 
isn't propane likely to leak and catch 
fire if the car rolls over? 

A; Not if good-quality equipment 
is used and the installation is done 
correctly. The tank is positioned well 
inside the trunk, up on the deck 
where the spare tire normally sits. 
If there is a roar-ender, the gasoline 
tank will "go” before the propane 
tank. Furthermore, in the event of 
fire, the propane tank, the Walls of 
which are three times thicker than 
those of a gasoline tank, is practi- 
cally impregnable. And propane 
won't leak in a roll-over accident 
since there are check valves that 
automatically seal lines, 

Q: Whore do you keep the spare tire 
now? 

A: On the floor of the trunk. It does 
take up luggage space, but this is 
something you have to accept. 

Q : I sn "t the car 1 s orlg tna I fuel system 
removed when you add a pro pane sys- 
tem? 

A: No. It stays in the car, giving 
me a dual-fuel system* The engine 
has the advantage of being operated 



the mixer. The mixer is mounted 
adjacent to the carburetor and 
blends the proper amount of pro- 
pane with air flowing to the engine. 
This air, ’propane mixture is fed 
through the throat of the carbu- 
retor into the engine. 

When a fuel dealer pumps pro- 
pane into the tank in my trunk* it 
is pumped in under a pressure of 
shout ISO p,sj. This pressure is main- 
tained to keep the propane in a liq- 
uid state in the tank. The Converter 
depressurizes and applies heat to 
the propane by engine coolant di- 
verted to the Converter (at the 
heater hose). The combination of 
depressurization and heat instantly 
transforms the liquid to vapor. 

When changing from propane to 
gasoline, the control on the dash is 
moved all the way out. This opens 
the gasoline shutoff and air valve in 
the mixer. It also closes the vacuum- 
operated, filter- fuel lock in the pro- 
pane line. The float bowl of the 
carburetor fills with gasoline which 
is the fuel the engine now uses. 

Incidentally, a toggle switch on 
the control governs the reading of 
the car’s fuel gauge. When the 
switch is flipped up, the fud gauge 



tells the amount of propane in the 
tank. When the switch is flipped 
down, the gauge shows the amount 
of gasoline, There is also a gauge on 
the propane tank. 

Q: Is there ever a time when the two 
fuels, propane and gasoline, can mix 
together? If so, will the oar blow up? 

A; The only time the two fuels can 
mix is when I switch from gasoline to 
propone. Switching to run the en- 
gine on gasoline instead of propane, 
or on propane instead of gasoline, 
can be done as I’m driving, as wet] as 
when the engine is turned off. 

When switching over to gasoline 
from propane, there is no chance of 
mixing fuels. [ shut off the propane 
and turn on the gasoline by pulling 
the control handle which opens the 
air valve and gasoline shutoff. It 
takes a second or so for gasoline to 
fill the carburetor fuel bowl and 
begin flowing intothe cylinders. The 
amount of propane left in the fuel 
system at the time of propane shut- 
off is just enough to keep the car 
running unti] the flow of gasoline be- 
gins. 

However, before switching to pro- 
pane from gasoline, I have to sec 
that gasoline left an the carburetor 
bowl is consumed to prevent mixing 
the two fuels. 1 do this by pushing 
the control halfway, which shuts off 
the flow of gasoline to the carbu re- 
tor, hut does not. open the propane 
port in the converter, The engine 
runs on the gasoline left in the car- 
burctor bowl, When the engine be- 
gins to lose power as gasoline runs 
out, 1 push the control handle all the 
way i n to « pen th e p rop u ne ti 1 te r-f u e I 
lock in the converter to supply 
propane. 

I learned frnm experience what 
can happen if the two fuels mix. f 
forgot the halfway position and 
pushed the control all the way to 
switch from gasoline to propane, No, 
the ear didn't blow up, The engine 
simply stalled and wouldn't restart, 
because the mixture of gasoline and 
propane flooded the cylinders. 1 had 
to move the control handle halfway 
in and hold the accelerator pedal to 
the floor while cranking the engine 
to clear the cylinders. After driving 
a short distance, 1 switched to pro- 
pane, using the correct procedure. 

<1: What about emissions? Does 
propane pollute the air? 

A: A lot less than gasoline. Pro- 

Hindi# on control panel installed under 
da*h let* driver switch from one fuel sys- 
tem to the other. Toggle switch connects to 
car's fuel gauge. In th# up position, fuel 
level in propane tank la displayed on the 
gauge, in the down position, fuel level in 
gsuiine lank can be resd- 
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pane emits meager hydrocarbons, 
since 99 percent of propane is burned 
in the cylinders. Hydrocarbon is un- 
hurried fuel. Furthermore, with pro- 
pane the engine can be adjusted so 
it emits only 1,0 to 1.5 percent car- 
bon monoxide (GO) without affecting 
performance. 

As for oxides uf nitrogen (NOx), 
they too are very low. Oxides of ni- 
trogen result from heat, which is 
controllable by adjusting the fuel 
mixture. With gasoline, heat is 
needed to control hydrocarbons* and 
the fuel mixture is adjusted accord- 
ingly. An exhaust. gas recirculation 
(EGK) system is added to the engine 
to control the X Ox which results. 

With propane, few hydrocarbons 
result and the fuel mixture is ad- 
justed to reduce NOx. When an en- 
gine is running on propane, the EGR 
system is shut off because it isn't 
needed. (A vacuum switch at the 
propane converter shuts off vacuum 
from the carburetor to the EG ft 
valve when you go into the propane 
mode.) Adapting the vehicle's emis- 
sion control equipment to accommo- 
date a propane system has been 
sanctioned by California, where 
emissions laws arc tougher than 
elsewhere. 

0; How does the engine perform on 
propane? 

A: Much better llutn on gasoline. 
Propane is a fuel of approximately 



110 octane. My Pontiac 301-cu,-in. 
engine emits no spark knock on 
heavy acceleration, as it sometimes 
does ofi gasoline. 

Q: Are there harmful effects on the 
engine? 

A' None whatsoever. In fact* I've 
been told to expect longer engine 
life. Since propane in the engine 
doesn't form drops of liquid (like 
gasoline) to wash down cylinder 
walls and dilute motor oil, oil-change 
intervals may be extended, I can ex- 
pect longer life from sparkplugs, too, 
since propane leaves no carbon. The 
engine is kept clean, 

I'm so convinced of its beneficial 
effects that 1 use propane as my 
main fuel and keep gasoline in re- 
serve, In doing this, however, l run 
the engine every couple of weeks on 
guHoline to prevent rubber parts in 
the carburetor from drying out, and 
3 will make sure each tank of gaso- 
line is consumed and replenished at 
least once every three months, 

Q: Can I have my hatchback con- 
verted to propane? 

A? No, The law states that the pro- 
pane tEink ureas has to be isolated 
from the passenger compartment by 
jl metal vapor barrier. This cannot 
be done in it hatchback, 

Q: Propane conversion of vehicles, 
has been available for many years. You 
make it sound like the answer lo lb# 




gasoline crisis. So why haven't more 
people converted their cars to pro- 
pane? 

A: Probably because of installfc- 
tion cost ami these other disadvan- 
tages; 

■ Mileage isn't eis good ns with gas- 

(Ptftase iutn io paqc JfiD) 




SPIT VALVE 



FUE L TANK 
F ILL CONNECTOR 



pane Equipment Co rp. told me; “I I'h 
fellow doesn't do the job right. lit' 
wilt build ii potential bomb,’ 1 

Installation mu si tie done accord- 
ing to National Fire Protection 
Aasn, Standard 5S. Stuntife and 
Ha mil inf/ of Litfuejied Petroleum 
(limes. 

[ have to worn you about ro mo* 
thing rise. Installation companies 
I’ve spoken to, and those I've heard 
about, have waiting lists of sis. 
months to one year. They are backed 
up converting commercial vehicles, 



CONVERTING TO PROFANE 

(ConflriLiBd from page 4QC ■ 

Liline. Hon Tassel I of Propane Equip- 
ment Corp. told me to expect a drop 
of l£> to 15 percent while operating 
on propane. I estimate my loss, pre- 
sently, at closer to 2U percent. How- 
ever, this is a rough estimate based 
on one tankful while operating the 
car over mountain roads. 

Obviously, some of the loss in mpg 
is caused by the added weight. I 
have a 33.7-gallon propane tank in 
the trunk. When the tank is com- 
pletely tilled, it adds about 300 
pounds to the car. 

■ I don't find a local propane filling 
station on every corner. There are 
about 10,000 propane dealers in the 
United States and Canada, but only 
2000 have the equipment needed to 
deliver propane as a motor fuel. This 
equipment is a special filler nozzle 
that seals to the propane fill on my 
car, allowing pressure to be main- 
tained at the proper level, so the pro- 
pane remains in the necessary liquid 
state. 

Dealers are usually found in small 
towns away from major freeways* 
They are usually open only until 5:00 
p.m. and few stay open on weekends, 
Incidental ly t to keep from being 
ripped off, I patronize dealers who 
have fuel-delivery meters that re- 
cord gallons and who let me know 
the exact price per gallon before de- 
livery. 

M In some areas, propane-carrying 
vehicles are restricted from going 
through tunnels and over bridges. 
The fine for violation might be as 
much as $1000. Avoiding these re- 
stricted places could result in your 
having to contend with some long 
detours* 

■ Trunk space is reduced. Depend- 
ing on the size of the propane tank. 



Modifications made to in- 
stall propane system in- 
clude filler door col into 
left- side feeder. Lockable 
door covers the connec- 
tor and spit valve, which 
maintain propane under 
pressure while filling. 



there is a 20* to 30- percent loss of 
cargo area. 

■ You can't ( *fill up” the tank. This 
is not actually a disadvantage, but 
docs limit travel range between 
stops, (The combination of a tankful 
of propane and a tankful of gasoline 
gives me a range of about BOO miles.! 
The tank should be; filled to only 80- 
percent capacity to allow' for vapor 
expansion. 

If you fill it up Lo the brim and 
excess pressure builds up, it escapes 
out the pressure-relief line. This Line 
goes from the tank to a valve that 
Was cut into the top of the right rear 
fender on my car. The pressure relief 
works similarly to the pressure-re- 
lief valve that is on a home water 
heater. 

Q: Where can I find a dealer to in- 
stall a propane system? 

A: Cull a dealer in your area who 
sells propane motor fuel (consult 
your local classified directory under 
“Gas-Liquefied Petroleum")* Make 
sure the installer is competent and 
handles reliable propane conversion 
equipment. 

Some of the companies that 
make this equipment are Irnpeo, 
Brummer Inc., Manchester and 
Century. Addresses of some prn- 
pane con version shops are listed be- 
low, along with places to write to for 
more information on dealers in your 
area. 

Keep in mind what Cassell of Pro- 



including taxis, trucks, and tele- 
phone and utility -company vehicles. 
It seems some organizations are 
taking the lead from Now Zealand, 
w r here practically every commercial 
vehicle now runs on propane. The 
idea behind the large-scale conver- 
sion is to provide more gasoline For 
passenger cars. 

Q: Will I get more money for my 
car when t sell it if it's equipped to 
run on propane? 

A: If the person buying the car is 
willing to pay your price. I f not, the 
propane system can be removed and 
adapted to your new car if the t ar is 
large enough to accommodate the 
necessary hardware. The present 
cost of having this done is about- 
£300. m 



Propane-conversion shops 

Propane Equipment Corp . 1 1 .Apple St . Tinlon Fails, 
N.J. Q77£4. 

Alternate Energy Systems Ihl Dividend Dr . Reach- 
ing City, Ga £0259 

RPW Inc . 7402 L Si . Omaha. Net 65103 

Moulder* Supply Cd., Bos 1247, Jackson, Miss 
39i206 

Tom Qormen Co . 6536 Easl i?rh St , Tulsa. Okia 
74115- 

Ptfroiane Cleat Air Centers I'Tnere are several along 
the Wesi Coasi For the one do^esi to you. write 
Petrolaoe IflC.. 1600 Easl Hill St.. Lang Beach. 
Cant 90501 i 

Petrol a r*e Alaska. Sax. 2135 Fairbanks Alaska 
99701 

For more Information: 

Maiwnal LP Gas Assn , i3Qi Wosl 22nd St., Gafc 

Brook, III. GQ621. of gat in touch with your local LP- 

G as dealer . 
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Of course you can afford it.Think of all ( he 
money you’ve saved drinking ordinary Scotch 
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BLENDED 



L'HIVAS BROTHEH* 



KGDL SUPER LIGHTS 

Now smooth gets smoother 
and even lower in'tar.' 



A light menthol blend gives low Mar" 
smokers the smooth taste they want. 
Never harsh tasting. Now you can 
make the smooth move to 
KGDL Super Lights, 
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CAR CLINIC 

SOLUT ONS 
TOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Fair-weather friend 

Wh en my 1979 Dodge (jolt with man- 
ual transmission was delivered hint 
March, i found it difficult to shift 
years. The dealer told me the trouble 
would go away as f used the car. He 
k?os right, herrntse by the end of April 
shifting became easier. Is this what 
normally happens to a car with man- 
ual shift? — Ernie Brewster, Grand 
Rapids, Mich . 

Not normally. The transmission 
should shift smoothly and easily 
from the first day. The transaxle is 
factory -filled with SAE 80 Rear oil h 
which thickens in cold weather. It’s 
this thickness that causes hard 
shifting in the Colt and ’70 Plymouth 
Champ. Although it has disap- 
peared, hard shifting will probably 
return when the weather turns cold 
again. 

Chrysler suggests you drain the 
SAE 80 gear oil and replace it with 
SAE 10W-30 engine oil. Doing this 
will also help prevent gear noise 
during hot weather. Some dealers 
have been cutting the SAE 80 gear 
uil in half with automatic transmis- 
sion fluid. Chrysler says. H No— don't 
do- this. 1 ' It will make oil too thin and 
result in a sharp decrease in the pro- 
tective qualities of the lubricant. 

Snow job 

/ bought a new 197ft Jeep Cherokee 
with six-cylinder engine, stick shift 
and locking war end. In jrmne only, 
this vehicle shakes its back end some- 
thing awful I fear continued use will 
damage the rear end find universal 
joints. Please help. — E.A. Jamot, 
Lavina. Mont* 

In snow only? Start Inside the 
locking rear end. My best guess is 
that one or more of the dutches are 
bad. 

Welcome to the fold 

My 1976 Ranch? ro has had an a wfu I 
vibration at speeds of 50 njph and 
h igher, Pve had several mecha n ics go 
over the veh icie and they all swear ev- 
erything that can cause vibration 
checks out perfectly* Do you think 



that they are correct 1 — Doug WaHi, 
Gastonia, jV,C, 

Assuming you r mechanics are cor- 
rect — that everything known to 
them has been checked — it’s time to 
check the "unknown.” Ford says 
high-speed vibration on this vehicle, 
and others (rcc below), can he re- 
duced or eliminated by installing 36 
dampers on each rear spring. Damp- 
ers are l-in.-long pieces of 1 Vfe-J n . 

o.d-, l-in. i.d. rubber hoses. Hoses 
and dips are contained in a drive- 
line vibration damper kit (part No. 
D2S2-5A669-A). 

Ford says, in addition, that after 
you check the axle shaft alignment* 
a rear axle vibration damper should 
he installed- Its part No. is D50Z- 
4A263-A. Finally, if vibration is not 
reduced to a satisfactory level, have 
a new ring and pinion gear set in- 
stalled in the rear axle. A Ford me- 
chanic has necessary instructions 
available in article No. 1419 of ser- 
vice bulletin 108. 

The vibratmn you’ve been experi- 
encing has also been A bother with 
the 1975 and 1076 Ford Torino and 
Elite, and Mercury Montego and 
Cougar. The fix outlined here ap- 



plies to cars with 9-in,, 3.00-to-l rear 
axles, except those equipped with 
4fifl-cu.-in, engines and dual ex- 
haust, 

Po si-reaction to Fos 1-Traction 

The Foxi-Trrictinn rear arte of my 
1978 Chevrolet Caprice is chaffering 
on turns , Advice, please. — John L, 
Preston, Terre Haute, Ind , 

Flush and refill it. like this: 

1. Drive the car until the axle is 
hot. About 10 miles should do it. 

2. Remove the magnetic fill plug 
and let the lubricant drain. 

3. Clean the fill plug and then 
reinsert it. 

4. Fill the axle with GM GL-5 lu- 
bricant, which is available from a 
GM dealer under part No. 1052271. 
While at the parts counter, get four 
ounces of special rear axle additive, 
part No, 1052358, but do not add it to 
the axle at this time, 

5. Raise both rear wheels on stur- 
dy stands and take safety steps, 
such as setting the handbrake and 
chocking the front wheels. Run the 
power train in drive or high gear for 
three or four minutes, but don't ex- 
ceed a speed that’s equivalent to 30 
mph. Accelerate and decelerate 
gradually. 

ft. Shut off the engine anti drain 
the lubricant. 

7. Refill with fresh GIj- 5 lubri- 
cant, and this time add the four 
ounces of special rear axle addi- 
tive, 

8. Drive the car through a mini- 
mum of 10 figure-8 loops. 

This should eliminate chatter. As 
mileage accumulates, you may 
again get chatter or noise from the 
rear. If this happens, you should add 
another four ounces of special rear 
axle additive. 



(PteasB t urn to oaoc 52) 



Lost weekend 



A disorganized Saturday mechanic 
may find it lakes him until Sunday to 
finish a job he should have completed 
the previous aHemoon. Why? Be- 
cause he iost some pads and coukln 1 ! 
figure out where or how others went . A 
solution to Ihis dilemma can be an or- 
dinary muffin pan. Pul the various 
parts in Itie pan as they are removed 
and label them lo indicate their posi- 
tion in an assembly, II necessary, 
make sketches of hew parts fit. The 
few exlfa minutes you spend organiz- 
ing work when you start out can save 
you hours of fruslration later in the 
day 
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Five-and-dlme solution 

/ have « 1870 Chevrolet Chevelb nix- 
cylinder. WftriJ the ear idles* it 
thrown anmke out the ex haunt pipe. 
The engine unen two quart# of oil ev- 
ery .100 mile hut there are rfo teak*. 
The Chevy garage junta tied new head 
gasket sand valve stem Heals, hut thin 
didn't help. Any ideas for solving thin 
problem?— Pat Reynolds, Tahoe 
City. Calif 

Yeah. Get the car to a mechanic 
who won't nickel -and -dime you to 
death. The engine is apparently a 
candidate for major overhaul, in- 
cludingrings and hearings, If you do 
a little hit here and a tittle bit there, 
a job that's going to cost you a bun- 
dle anyway will cost you a fortune in 
the end. 

And the sun shone 

I recently had an experience with 
my son’s 197& Pontiac Sunbirtl V6. 
Would you believe it had the audac- 
ity to start, stall and refuse to re- 
start in front of the home of PM’s 
Car Clinic editor? 

li Okay. Prove what you preach to 
others/ 1 Steve said, ’'Fix it.” 

No problem establishing that gas 



wasn’t jotting to the carburetor. A 
few pumps on the accelerator pedal, 
as I looked down the carburetor 
throat, told us that. 11 Plugged fuel 
filter” was my first thought, so I 
wrenched open the carburetor inlet, 
removed the filter and spring, closed 
up the carburetor inlet and tested 
my theory, which was — wrong! Still 
no gas. 

The trouble, therefore, prohahly 
had to he a plugged fuel line (re- 



mote) or (gulp!) a had fuel pump. Not 
relishing the thought of running to 
Pontiac for a new fuel pump and in- 
stalling same (it was raining), I 
started toward the house for a cup of 
coffee. 

Halfway there it suddenly dawned 
on me that the Sunbird's blessed 
fuel pump is electric, and that this 
electric pump won't work until the 
engine builds up about seven 
pounds of oi! pressure. This is a safe- 




*Frozen h distributor 



Maxi [(me the distributor 
ireeres and doesn't budge as 
you try setting ignition timing, 
head lor the toolbox, Not tor a hammer, 
Ingrid. Pick up your adjustable oil Hirer 
wrench instead. Wrap it around the distributor housing, 
squirt some manifold heal control valve lubricant 
around the base of (tie housing and lym The wrench 
will provide the extra leverage you need to loosen the 
distributor. If this doesn't work, (here's another method 
which is practically looiproof Shoot some CGa from a 
fire extinguisher around the base of the distributor, then 
turn the distributor, using the oil filler wrench . 
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ty feature. If the engine loses oil 
pressure, the pump cuts off auto* 
maticalty. This stalls the engine* 
preventing serious damage that 
may occur as a result of oil pressure 
loss. 

One thing th at can cause a drop in 
oil pressure is an electric wire that is 
popping off the oil pressure sending 
unit. 

Well, we lucked out. The wire ter- 
minal was half on, half off the send- 
ing unit. With the wire terminal 
properly placed T the carburetor bowl 
replenished itself, and the engine 
started. It's a good idea to keep this 
tip in mind if there happens to be an 
electric fuel pump in your family. 

Return to radiate 

/ bought a 1978 Concord four-door se- 
dan (£58-cu.-in. engine) from an au- 
thorized AMC dealer. The car had 
been a loan ear and, at the time of 
purchase , had been driven 10,500 
miles. The dealer replaced the car’s 
original tires with a nett? set of Good- 
gear D78xH tires, and therein lies 
my problem , 

After only 7000 miles of use , the 
tires show extensive wear. Inflation 
is according to recommendation and 
front-end misalignment has been 
ruled our* A front-end mechanic tells 



me the tire size is- too narrow- for the 
wheel rim size (6,5 in.). He said l 
should switch to a wider-tread tire , 
possibly H size . / returned to the 
dealer who told me my whole trouble 
is being caused by wrong tire infla- 
tion pressure. I’m lost Can you pro- 
vide any help ? — M+C. Cooley, Ingte- 
wood, Calif- 

Your front-end mechanic has the 
right idea* but the wrong informa- 
tion, AMC doesn’t use a 6.5-in. wheel 
size. 

The nub of the problem may be 
that the dealer replaced the car’s 
original radial tires with nonradtala, 
Radial tires on the Concord require 
a 6-in. rim size* while nonradial tires 
need a o-in. rim size. 

What’s the solution? Assuming 
your problem fits the description* re- 
place the DTSxH tires with radial s 
or replace the 6-in., size wheels with 
5-mchers. After you have made 
those adjustments, recheck align- 
ment. 



GOT A PflOBLEM WITH YOUR CAfl? 

Just ash- Mon about tt. Sand your question (is the Oar 
Clinic, Popular Mechanics. 724 West 57th St., New 
Vorif, N.Y. 10O19. Wme letters cannot be answered 
fadrvitSuaHy, problems that are of genera! interest wtft 
be published tfr the column 



SERVICE AND SAFETY TIPS 

■ YW has Issued Ibis warning to those owning 
diesel-powered Rabbits and Dashers- Do not 
use starting lipid , a tuei line additive dr gas line 
antifreeze. It may very wall damage the diesel- 
engine. 

■ You may have a shot at correcting drivabilify 
problems (stalling, bucking and so on.) during 
engine warmup of all 1974-73 Chrysler Corp 
cars and trucks with six-cylinder engines, in- 
stall a vacuum delay valve (pah No. 4104371) 
In the heated intake air door vacuum hose of 
the air cleaner. Cut the hose 4 inches from the 
vacuum motor and insert the valve with rts 
small-diameter end toward ihe vacuum motor. 
The valve keeps the snorkel door closed for a 
longer period, which, in turn, helps the engine 
to warm up In a shorter period of time. 

a Check the front brake hoses of your 1 979 
Ford LTD or Mercury Marquis for chafe marks. 
Over 160,000 ol these models are being re- 
called to replace wrong brake hoses that can 
be chafed by the turning front wheels. If you 
have one Of these cars and haven't received a 
recall notice, stay on top of those hoses, tl 
there's any sign that a hose is about to rupture, 
don't wail tor a notice, See your deafer at 
once. 

■ It you happen to own a 1 979 Butck that' s 

equipped with a turbocharged V6 engine, 
don't listen to owners of 1979 non-turbo 
Quick V6s, Your sparkplug gap should be 
.040 In.— theirs is .060 in. VM 
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Great savings on great tools. 




SAVE $34.51 
OVER 49%* 



This 20 pc. W' dr. socket set makes 
general automotive and mainte 
nance | 0 bs go smoother. Set 
# 4520-79 



suggested 
Super Saver 
user price 



ONLY 

$34.98 



SAVE $31.15 
OVER 49%* 



This 21 -pc. Vi" dr. socket set 
comes with the perfect assortment 
that makes working on cars, 
appliances or around the house a 
breeze. Set #4921-79 



ONLY 

$31.98 



suggested 
SuperSaver 
user price 



SAVE $21.2 

OVER 41 %* 



For working in light spaces, this brand 
new S-K. 16 pc. ! V & W socket set can t 
be beat. Comes with W stubby ratchet 
and V*" Thumbwheel ratchet. Set 
#4216-79. 



ONLY 



suggested 
Super Saver 
user price 



'Sfliflflqsare bas«1 bn Li&Bf 

prices ot •'’drv^frjal pi&C*S 






n the garage, around your home, S-K tools are second to none. 



iiKi and Ji.ii i>i am the only duo over 
I Win three consecutive MAS CAR 
I: l *, car Champinn^hwps Another 
i'll' member of ih& winning team- 
(TKfrican-m,'iLJf? S-K lools 
Race atler race, year aficr year. 
Kiwis- deliver They redependa- 
II' PreciBion-acimg. ^Kjc-anactu' 
i-y lee) the quality wlwi you work 
ith (hern 

For mechanical projects around 

' i ■ homo or Tor working on your taf, 
ju II krU S-K Luo Is make ihcr |uti |Un! 
mile cm easier 



Ant) yOu II nevtri lirtd (hum at bailer 
prices Itian righl now 

Also dirgnlatiie Set is pc 

'■? tpr bockpi > 1^1 wi|h 1 7 he* handle, 
5 awensron rdver&ibde! ratr^iet 13 
sockolspiba mem lease Only 
9S suggested Super Savor 
Ij-inr price 

Wars a (rip to fh# Indy 500 

You ii go backside. intelhe crew 
areas, I he garages you II meal Itie 
wend s yuutosl drivers and 
mechanics Enter now F ibd deldi Is 
whBffrver you Luy S-K tools 



FULL LIFETIME WARRANTY 

SATISFACTION GUARANTEED. 11 you the 

consumer, ere not completely saiii.lud wiih 
tiny S-K r loci. simply notify ihc place of 
purchase for a Iree exchange during Ihe me 
ol the tool 

T his warranty gives you specific feyal rights 
and you may also havefflher ngnis which 
vary Irom stale io stale 



COPVRIGHT l&TSDftES&CR ’NDUSTRtES, INC 



r mEK 

The brand cl eitcouence 

HAND TOOL DIVISION 
DRESSER INDUSTRIES, INC 
3201 North Wtolt Hoad 
Franklm Park, lllmcns 60131 






MONITOR 



C B — getting higher? 

CB of tomorrow may he nothing at 
all like today's often crowd eri T con- 
fusing operation,, Instead of being 
lucky to talk to a fellow 20 cars 
ahead of you, reliable coi mm unica- 
tions may stretch 20 or 30 miles with 
only a handheld walkie-talkie* 
Seems that, at press time, the FCC 
was rumored to be on the verge of 
releasing an official Notice of In- 
quiry that would l?e concerned with 
opening new CB channels in the 900- 
MHk portion of the radio spectrum. 
If this sounds like more of the same 
after the mess and futility CB went 
t h rough whent he n e w " T op T we nty 1 ’ 
channels were opened up, it's not. A 
frequency of 900 MHz is much high- 
er than the present 27-MHz band. 
Because a 900-MHz band would like- 



Coping with interference 

Have you ever been lisienmg io your favonie 
hi-fi record or FM slaiion only lo have it 
interrupted by interference from a neighboring 
CB or ham radio set? If so. a few things 
mighi help you cope, 

Turn yoor volume up and down II that does 
not affect the volume of the interference,, 
try oor capacitor cure, illusi rated here. Audio 
Irequencies, because of an effect termed 
impedance, "see'' the capacilors as having 
very high xesisiance, while the interfering radio 
signals sea them as direct shorts to ground. 

Sq the capacitors switch the music and 
interference apart from each other 

Other Ihings you can try are different 
lengths of speaker cable, cleaning (he speaker 
terminals and using shielded cable. The Radio 
Amateur's Handbook is a good reference 
volume for Other aids. It’S available lor $9.75 
from | he American Radio RBlay League, 
Newington, Conn. 06111. 



ly be more spacious (wider) than the 
present band, we can assume the 
FCC would authorize FM commun- 
ications on this new hand. With FM* 
art entirely new form of operation 
becomes feasible, 

Radio amateurs, on their two- 
meter band located at 144 MHz, use 
FM along with repeaters. A repeater 
is a station with a good antenna 
that picks up and rebroadcasts weak- 
er signals. So, even though most 
radio waves higher than 39 MHz 
go only as far as 1 inc-of-sight, a 
repeater with a tall or high-up 
antenna gives reliable communica- 
tions in a sphere that can be 30 
miles in diameter* 

The hams use their FM repeaters 
not only for general talking and 
emergency communications, but for 
such esoteric things as running 
telephone calls from their mobile 
radios to anyone with a phone. It 
is one of the most popular modes 
in ham radio. 

A 900-MHz band might offer the 
same kinds of operation to CBers, 
However, ham operators are quite 
professional in their use of two- 
meter transceivers. Whether the 
FCC would risk the possibility of 
repeaters that repeated mostly CB 
chaos remains to be seen. Perhaps, 
if they go the FM route, a new and 
closer- policed form of CB license 
might be in order. 

No matter what happens — if the 
909-MHz band proposals ever so- 
lidify— “CB will never be the same 
again! 

FI ash I Computers gain speed 

One of the limits to computer de- 
sign is the speed with which a cir- 
cuit can “switch^ or change state 




TWs la a scanning electron micrograph of 
one of the experimental computer circuits 
that operate at near the speed of light. 



from negative to positive. These 
changes in state — translated into 
binary numbers — are how a com- 
puter “thinks.” 

Slower circuitry requires more 
cycling time. TBM has just announc- 
ed an experimental form of the Jo- 
sephson circuit which can switch at 
speeds very close to the speed of 
light. That's at least 10 times faster 
than everyday computer circuits. It 
also generates much less heat. 

Applications for this technology 
range from artificial intelligence to 
automated assembly lines. 



Time for talking 

Windert Watch Co* has unveiled a 
solar-powered wristwatch that not 
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incidentally, I ha fault is usually io the 
receiver and not Ihe transm liter. Bills are 
now before Congress to add better protection 
io receiving equipment Vou itiighl write your 
congressman in order Io express your awn 
views. 



only tells the time conventionally— 
but can speak it out loud. Not only 
that, it is offered in a. choice of 
four languages — French, German, 
English and Spanish. 

We heard its mezzo-soprano tones 
and were impressed. It should be 
available soon at a price of under 
$ 100 * 

Pretty mushrooms 

An impressive software program 
from Muse Software ifi titled 
"Three-mile island." It puts you 
right in the control room of a nuclear 
power plant that keeps breaking 
down at the slightest .whim. It's your 
job to prevent meltdown of the 
reactor core. 

The program draws detailed views 
of the containment building and 
pump room, along with all the 
valves, pumps and filters. We found 
It to be most challenging — indeed* 
we never succeeded in averting final 
disaster. The program is available 
for $39.95 from Muse Software, Box 
13365, Baltimore, Md. 21203* and 
runs on a disc-based Apple II. 

What next? How about trying to 
solve the gas crisis? W 



BY 

NEIL 

SHAPIRO 









Warning: The Surgeon GerreraF Has Determined 
Thai Cigareua Smoking Is Dangerous loYour Health 

ID mg. * 15 ?*. 0.9 mg. nicotine sv. per cigafgfEe- by FTC meihcd 
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Rich TtatC-Low Tdt 






"Taste Reafo new golden taste 1 



Richer...mellower than before” 



Real’s new golden leaf tobacco blend does it. 
Tastes richer. . . mellower. . . more satisfying. 
A taste that's pure gold. 



The smoking mans low tar 




PM WORKBENCH 

FM EXAMINE PRODUCTS & SERVICE 



New book for floor framers 

If you're planning an add-on, you 
might want the latest framing hook- 
let from the Small Homes Council in 
your toolbox. Its eight pages have 
simple illustrations about sills, 
beams and girders to support floor 
joists, joist materials (sixes and 
spacing)* bridging between joists 
subfloors and underlay men t, insula- 
tion. vapor barriers, termite control 
and special floor systems. A copy of 
Hood Frame Floor System# (publi- 
cation F4.0) is 40 cents from Small 
Homes Council. University of Illi- 
nois. One East St. Mary's Rd„ Cham- 
paign. III. 61820 r —HM\ 

Cabinet resurfacing panels 

Trimmable U-Do-A-Door vinyl pan- 
els can be used to resurface metal, 
wood and painted kitchen cabinets, 
says the maker* The thick, durable 
panels are available with shaped, 
raised moldings stamped in the sur- 
face and in four Variations of wood 
grain — Cortina Pecan, Presidential 




Prepared panels- complete Ihis kitchen. 




Peel, position sod press protective paper. 



if come across 6 dew product with 

ran* spaas) features rot us know about It. 
Write tp PM Workbench, Popular Mechan- 
ics, 224 West 57th $t., New York, N.Y. 100 W 



Walnut, White Cherry and Butter- 
nut. A brochure describing the prod- 
uct, order forms and a sample panel 
are $L95 from Galaxy Kitchens Inc., 
6727 N.W, 16th Terrace, Fort Lau- 
derdale, Fla. 33309. — H.W. 

Clips that mount pictures 

Swiss Clips eliminate the need for 
frames when hanging pictures, The 
matted picture shown Was htlhg 
with six of them. To use them, yon 
simply slide the clips over the edge 
of the picture and backing, with the 




Clip is simply slipped on the picture, then 
locking pin is tapped into backing, 




Six clips ready this picture for hanging. 



tips of the springs resting on back- 
ing, With the picture on a fiat sur- 
face, you then tap the pin in, as 
above. Four clips for small and medi- 
um pictures are $2.50; six foa - large 
pictures, $3, From European Sup- 
plies, 8821 East Kenyon Drive, 
Denver, Colo. 80237. Hangers for 
mounting pictures on wall are also 
available. — /7.VV. 

Easy-to-use gimlets 

It doesn't take too many hours in 
the workshop to learn that it is a 
must to bore pilot holes in certain 
woods if you want to avoid splitting 
them. This handy set of four gimlets 
in 3-, 4- ? 6- and 6-mm sizes is perfect 
for starting wood screws and boring 



holes through most fragile veneers. 
The set is priced at $5. plus postage, 
from Fail - Price Tool Co, t Box 627, La 
Canada, Calif. 91011.— HM\ 

New gimlets fit your 
hand comfortably. Au- 
thor found them easy to 
use for boring starter 
hole a for screws in a as I- 1 
ly spin wood slock and 
veneers (left). Sel of 
four— In 3-, 4-, 5- and 
$-rnm sizes (below) — is 
$5. For convenience, ail 
lour can be hung on an 
Individual tool board- 

mounted nail or hook. 




Helpful plumbing book 

A solidly written book on plumbing 
has just appeared oil the scene. It’s 
Modern Fiumhiny, by E. Keith Blan- 
kenbaker, an associate professor at 
Ohio State University. The book in- 
cludes the latest installation tech- 
niques and materials update. Over 
700 illustrations. Costa $12.80, Good- 
heart- Willcox, 123 West Taft Drive* 
Bouth Holland, III. 60473.— H.H'l 




Comprehensive book Is must for would-b* 
plumber* iFKf It available ax booksellers. 
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Extras” 

makeTURTLE EXT RA car wax 

extra long lasting. 



TURTLE EXTRA car wax is 
the longest Lasting car wax 
Turtle Wax has ever made. 

Extra ingredients make 
a difference* 

TURTLE EXTRA 

car wax is a 
combination nt 
imported and 
domestic waxes, 
polymers a rid 
silicones thin give 
your car's finish 
extra shine, 



We put in special waxes 

from South America for high gloss. 
We put in costly waxes from 
Europe for a long lasting shine. 

We put in "space age" 

polymers that actually tuckun 
to .1 car's finish for extra protection 

We put in not one but 
two amino functional 
silicones* Silicones that are 
regarded as the must advanced 
shine and durability agents 
in the automotive industry 



TURTLE EXTRA car 
wax is 100% Guaranteed. 

if, in your opinion, TURTLE 
EXTRA car wax docs not out' 
shi ne\ outlast, or outperform 
any car wax, liquid or paste, 
return unused portion to 
Turtle Wax for ICOT. refund. 

$2,00 Refund Offer. 

Ijook lor special refund offer 
tin TURTLE! EXTRA car 
wax packages In liquid or 
new sou paste. 





THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Make a clamp 

Worm-drive hose c lamps tire among 
the handiest items you can have. 
Not only are they the heat substi- 
tute for the cheap damps that come 
with coolant hoses, hut also for in - 
stalling circular accessories, as a re- 
placement for the plastic clip that 
holds the air cleaner snorkel duct, 
even as a make-ynur-nwn balance 
weight for propeller shafts. 

You may haveputtwo sm allclamps 




You can make your own clamps with kit. 



together to make one larger one, hut 
you often don't have the right sizes, 
Even more frustrating: is the fact 
that there are two or more screw 
heads, making installation difficult. 
One manufacturer offers Mak-a- 
clamp, a kit that includes slotted 
sections, male segments to fit into 
the slots, and screw head sections 
with mate segments. The kit, sold for 
approximately 35 at auto su pply 
stores, lets you make three clamps of 
almost any size that you would find 
to he useful, oither on a ear or 
around the house. The manufactur- 
er is Breeze Clamp Co., 100 Aero- 
Seal Drive, Saltsburg, Pa, 15681- — 
Paul WeisMer 

Wiper-arm remover 

Would you spend S3 for a tool you 
might use only once in years, when 
you can do the job it performs with a 
screwdriver or two? Take a close 
look at this one before you say no, 




Wiper arm detaches easily with toot 



It's :l windshield wiper arm remov- 
er, It has a triangular hook that 
grubs the end of the arm, and once 
it’s on, you just clamp the tool's han- 
dle against the arm (as shown) and 
lift up. 

If you’ve made use of the screw- 
driver approach, you've surely 
scratched the paint all around the 
linkage’s sp lined post. 

I've gone years without having to 
pull off an arm, but there have been 
times I had to do the job twice in a 
week. This tool works so easily that 
even if an arm never goes had , you'll 
pull it out of the toolbox to show 
your friends. So even as an adult 
toy, it definitely appears to be worth 
$3, The manufacturer is the Lisle 
Corp,, Cl a rind a, Iowa 51632 . — Paul 
Weissler 

Flexible nut driver 

Nut drivers arc great for turning 
down finely threaded screws and 
nuts quickly. Unfortunately, the 
best applications usually don't offer 
a straight- oil approach that satis- 
fies the driver. 




Flexible nut driver Is handy near engine. 



A simple answer is a flexible rub- 
ber driver that accepts any %-inch- 
drive socket. It's also possible to use 
it as a sparkplug starter. The price 
is under S3 at your local parts store. 
It’s made hy Thextnn Manufactur- 
ing Co. T box 35008, 7685 Parklawn 
Ave., Minneapolis, Minn 55435. — 
B.H, 

Silicone cartridge 

The ron m tern p e r a t u re- v u I c a n i xin g 
(RTV) silicone rubber is fast con- 
quering the replacement gasket 
market. After all. squeezing out a 
bead of silicone for the thermostat 
housing, water pump, valve, timing 
and rear axle covers, oil pan. fuel 
pump and so on sure beats buying a 
separate gasket for each. Not only is 
the silicone cheaper, but it’s always 
a perfect fit and it seals better and 
longer. Of course, squeezing it out of 
a toothpaste-type tube isn’t the ea- 




Cart. ridge and gun makes “gaskets" fast. 



siest way* and on the factory assem- 
bly lines they use pneumatic dis- 
pensers. 

You don't really need anything 
that elaborate for your own garage, 
but there is a better way recently in- 
troduced: RTV silicone in a car- 
tridge that fits into a caulking gun, 
Just squeeze the trigger and the 
bead comes out without the usual 
sweat. The price is under 33 in dis- 
count stores. 

Several manufacturers produce 
the cartridges, and one. Wood hill- 
Permatex, has been offering a car- 
tridge in a package with a caulking 
gun t for the price of the cartridge 
alone , — Paul Weiwter 

Caged puller 

One of the biggest problems with 
any puller is that the jaws slip off 
when you turn down the forcing 
screw*. 

An answer to the problem is a 
puller with a cage surrounding the 
jaws. Each brace segment of the 
puller has a guide slot into which the 
outer side of the jaw fits, and 
through which it slides. This type of 
puller doesn’t have quite the flexi- 
bility in tight quarters of the type 
without the cage, which often has 
adjustable jaw positions. It does do a 
great job of holding, however, Eindut 
360 and up, it’s comparably priced 
with other medium-size pullers. The 
maker is Octagon Co., Box 3003, 
Fargo* N.D. 58108. You can write the 
firm for the name of the nearest 
dealer.— r A/X. 




Caged puller allows a grip without slip. 
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Ml, ChrUlie, Alttrrtd. Canada 



Canada at its best. 

Enjoy the light, smooth whisky that's becoming America’s favorite Canadian. 

Imported Canadian Mist® 






Km ij - Auto SK, 



Ever wish you had a friend who could tell you 
how your car works and show you how to care for 
it? It sure would cut down on repair bills Well, 
meet a new friend —Saturday Mechanic s Basic 
Car Care Illustrated. Over 500 pages and 800 
illustrations that will take you step-by-step 
through most of the service repairs your car 
will ever need. 

It's the first completely illustrated guide for 
the beginning auto do-it-yourselfer. 

Basic Car Care Illustrated is written so you 
understand it. It gives you illustrations and 
captions rather than a lot of dense text It 
shows you how every step of the way. 

No confusion. No mystery. 

Plus Basic Car Care Illustrated 
has ail these features: 

* ' Quick Fix 11 tips for temporary 
repairs 

* ’Pro-Shop 11 tricks of the trade 

* Complete specifications 



Trouble shooting for every system 
Lists of tools 



tfr W\1 



and equipment 
for every job. 

And because we 
recognize the 
do-it-yourselfer 
has limited 
tools, time and 
experience. 
we'll tell you when a job is too complex and 
difficult. But we’ll also give you enough 

background so you can talk to a 
professional with confidence 
You 'll find the Saturday 
Mechanic Basic Car Care 
Illustrated , a real friend, 
wherever auto acces- 
sories are sold Or for 
the name of the dealer 
nearest you write 
to Saturday 
Mechanic, 1790 
Broadway, New York. 
N.Y 10019. 



SATURDAY 

MECHANIC 



Available at 






Arizona J ob bcr j 5 u ppi y Au to 
' ulo Farts Clabers's 
Pr#d Meyer G.-.n Bet 

' ■"Mill's - Honey's - Howard's - K's Merchandise Marl ■ 

Auto Parts ■ Kroger Sav on ■ Majors ■ Martin Car Parts Masters Modell's Shopper;. World Natronal Matronal Auto 
National Auto Parts - Nrcbolt - Odem Auto Supply - Ontario - Parts City I Hawaii) - Parts World - Pep Boy* CCatiFoTni.il 



Phil's Home & Auto - Ft 6 S - Rom Auto - Sente Fe Auto Parts - Schuck’s - Service Mar chan disc - Shawnee Evans - 



Silverman Brothers - Sin^r - Sky City - j. M r Smith Auto Parts - South Austin AljTo Parts - Stephens Parts & Equipment - 
Strauss Stores - Strum Auto Supply - Te ban's - The Andersens - Thrifty Auto ■ Times Square Stores - Two Guys 1 East I 



Uocle Silt's Warren Auto Store ■ Whitlock Auto Parts 



'■ The Hears ( Corporation 








Felt-lined top till and drawers protect 
tools; dividers can be relocated. 



SPECiFlCATlC NS — TOOLBOX 
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Width 


Lingth 


Handbook dr**er 


am 


7W 


IVj 


Top Ilk 


3W 


6H 


26 'Ai 


4 drawers 


'S* 


?v* 


SH 


1 draper 


2 


7Vi 


BW 


1 drawer 


1 T h* 


IVi 


24* 


i drawei 


2W 


7VS 


24* 



MOW No 55$. ■wetflfU. 30 tbi [Ji'hCe, ebOOl S75 
Manurfldutip Konn*dy MQ'’^ncti^‘ f'jCo Box 1 41 . Van 
Wert Ohio 4009 1 



I i' you pride yourself on buying 
and using only quality tools, 
then both you and your tools de- 
serve a well-made toolbox. This 
machinist’s chest is built to last 
and is large enough (3 H r rti in. high. 
8Vj in. wide, 2(5^ in. long) to han- 
dle a real pro’s too] collection. Its 
felt- lined compartment and draw- 
ers keep yuur tools in good shape. 
Adjustable drawer dividers let 
you organize your tools to suit 
your own needs. If the chest is not 
available from local hardware 
outlets, write maker for nearest 
distributor. — J.P. 



Brown wrinkle finish protects bon Iron 
scratches. Unit cornea with two keys. 



Drop-front panel locks drawers, stores 
under bottom drawer as box ia used. 



PM LOOKS AT 

A GREAT TOOLBCK 



JVOMLyou can make your circular saw do 
the work of ao expensive radial or table saw! 

Cross Cuts! Angle Cuts? 




Rabbets! < l u 

WtnsM 

r 



PORTABLE 



the versatility of a 
radial saw...& morel 

> J 



iKrM 



l M 



Gives your circular 
saw the precision, accuracy and versatility of a table or 
radial aaw ... at a fraction of the coal! « Lets you do fast, 
accurate work . * . "Jusl like the pros'"! Portable! Take 
It everywhere you take your own circular saw. Garage. 
Patio. Any job site. Quickly set up and taken down. 



EDO PC.Nirdwira 
Alter Em ant with 
every saw Ovid 1 * 
you order. 

Include* ■ H(d« »'Wl- 
nr or •ijii'i wad irp** 
oi Ihi m««i uivFul 
■nd pppulwr machine 

• crew* and belli, 
mill mltfll Krlil. 
weed aeriwi, eotlwr 
plni, hill*. i||K|. 
mjehm* null, locte 

and Hit waihari. 

wall anchor* and 

• Ira connactan, 



Features? heavy eioei saw pirns- -accominodatea circular taws from 4Vi'* la 6 Vi '" blade size. 
Also can b* used with your router. 8 nylon bearing* assure easy movement. W' r thick flber- 
bodird top with 22V* " * CO" work surface supports most any material, even 4 r x S' paneling, 
for accurate cutting. 80" structural aluminum l -beam shaped falls give support m every 
direction. Angle degree indicator show* position for angle cute- Saw guide ranee ia 4S* 1 long 
— assuring accurate cuts on both large and smalt projects. Anti -kick spring and cord holder 
for safety. Folding legs and Moot protoeiora. Electrical knockouts In legs. Overall size: SO" 
wide, 34' r high, 24" deep. Wt, 70 I be. Saw not included. Easily assembled— -Inal ructions 

Satief sell o n guaranteed „ Only $89-95- 



i ORDER TODAY by Phone. . . or Mail Coupon! 






ProlessJonsl Workshop Products pept PM&, 179 Dundos Awe., Elgin, It 60120 



CALL 

TOLL-FREE 

800-621-5199 

Illinois 

residents call 

aaa-972-5058 

2d Hours a day 

7 days a week! 



□ Rush 



Portable Saw Guidos at $S9 95 each. 



plus &10.0Q 
may return 



Shipping and Handling. My satisfaction guaranteed or 
In 15 riiiys fpr refund, (ft linens residents add approprlato sales Lax} 

□ Cheek or money orior undated for S. 

□ Charge lo my: □ Vnn □ Mflurnr Charge 



(Ho C.O ft.'s) 

□ American Expreee 



Card #. 
Nsme^. 



_EnpifHl!ii>n Dal 



Address 



City. 



.Sums 



• Not svaiiaora to residents 
| oulalda conlirrwntfli USA Signature. 



-Zlp- 



.Telephone. 
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Every Book >=» 

opular Science Orifi 
Hie, Custom-Wnttc 

for Club Members 



Sharpen your do-it-yourself skills - get detailed, 

expert how-to in these handy Popular Science Books 
on building , remodeling , repair, more . 




097, DO-IT-YOURSELF PLUMBING 
by Max Alth, Everything from fixing a 
leaky faucet no installing till the plumb- 
ing in a new house. 471 Illustrations. 
Pub. at $12.95 

109. BASIC HOUSE WIRING by 
Monte Burch. Everything you need to 
know to install, repair, improve and 
troubleshoot the entire electrical system 
of your home. Over 500 illustrations. 
Pub. at $10.%. 

Q84. DE CR IS TO FOR OS COM- 
F1. F.TF. BOOK OF POWER TOOLS 
by R. J, De Cristoforo. Everything you 
need to know to work with stationary 
and portable power tools. 1500 close- 
up photos. Pub, at $14.95. 

105, COMPLETE BOOK OF 
WOODWORKING by Rosario Capo- 
tosio. 2000 step by step illustrations 
make you a master of every woodwork- 
ing technique plus wood: identification, 
selection, purchasing, handling... work- 
ing with hand and power toots 
f portable/ stationary). Pub. at $15.95. 



090 WALLS. FLOORS AND CEIL- 
INGS by Jackson Hand. Specific. 
Super- handy how-to on repair, con- 
struction, renovation and decoration of 
any interior wall, floor or ceiling. Nearly 
300 show -how illustrations, Fub, at 
$9.95. 



U6, DE CRISTOFORO S HOUSE- 
BUILDING ILLUSTRATED by R. J 

De Cristoforo. Every step of house- 
building - foundation, framing, insula- 
tion interior, plumbing, wiring, heating. 
1.018 pictures. Pub. at $14 95. 

1 IB. HOW TO BUILD GREEN- 
HOUSES, GARDEN SHELTERS 
AND SHF-DS by Thomas H. Jones. 
Complete building how-to for many 
sizes, styles; all about kits. 200 pictures. 
Pub, at $11.95. 

058. HOMEOWNER’S COMPLETE 
OUTDOOR BUILDING BOOK by 

John Burton Brimer. Complete con- 
struction plans for patios, fences, walls, 
walks, steps, outdoor furniture, pools, 
garden houses, more, Pub. at $12,50. 



119 HOME ENERGY HOW-TO by 
A, J. Hand How lo conserve energy by 
insulating, caulking, weatherstrip ping, 
heating and cooling more efficiently. 
How the great new wood stoves work, 
How solar, wind, water power systems 
work — and how to build them. Pub. at 
$9,95. 

101. WOODWORKING PROJECTS 
FOR THE HOME (from Popular Sci- 
ence magazine). Construction plans for 
more than 100 project s - tables, desks, 
chairs, storage units, much more. Pub. 
at $12.95. 

089 MASONRY AND CONCRETE 
WORK by Max Alth Everything from 
repa iri ng steps to b u ildi ng a fou ndation. 
How lo work with concrete, lay brick, 
block, stone Chimneys and fireplaces. 
More than 500 show-how illustrations. 
Pub. at $14,95. 

113, SMALL GAS ENGINES by Paul 
Weissler. Servicing, repairs, tune-ups 
on power mowers, snow blowers, chain 
saws, etc. 400 pictures. Pub, at $11.95, 



POPULAR SCIENCE ROOK CLUB. PO. BOX 2006, LATHAM. N.V 12111 




when you join the 
Popular Science Book 

Arid then keep saving up to 50% on books coveting a aide range 
of do-it-yourself subjects .. . home Improvement and repair 
housebuilding, appliance repair, cars and car repair , ; home 
workshop, electronics, how things work, home protection 
mathematics, masonry and carpentry, modern technology, 
science, space and more. 



(Published at 
up to $60.80) 



*The Popular Science Book Chib regularly offers 
custom-written books to its member, These are spe- 
cially commissioned boofcs written by the leading au- 
thors in the popular science /iefd on all the subjects of 
greatest interest to members. Men /ifce Jackson hand, 
Rosario Capotosto , R. J 4 De Cristoforo, Richard Day, 
more. 

These books are offered at discount exclusively to 



Popular Science Book Club members. Nobody else 
can get these books at the discounts available to Club 
members And, in addition to these Popular Science 
original boohs, you re ojfjfered the best books on 
homeowners how-to subjectsfrom all other pub- 
lishers r These boohs are available at the same giant 
discounts: up to 50% ! 



4 ounese boons iwun>' 

alfiSistsi 



MAIL THE ATTACHED CARD OR WRITE TO THE ADDRESS AT LEFT 









Our toughest quality tests 
are in your backyard. 



We’re PiasthKote. We make a better quality spray paint So you can 
spray on a better finish. We test for quality all through production. 
But our toughest tests are on your car. ..your outdoor furniture.,, 
your tools,., your bikes, sleds, wagons, Plastl-Kote protects better 
because we give you better coverage, better staying power than 
ordinary spray paints- We know how because we’re a leading maker 
of automotive paints— and auto- 
mobiles are the toughest tests 
of all. You’ll find us in the 
automotive department or 
the automotive store — quality 

spray paints for all indoor 4 + 

and outdoor jobs* 











SriH 




PM’s Whatsit 

It looks tike what we have is a massive steel 
structure with ar» unexplained 1 0-foot gap in it. Shall 
we send lor the architect? What's going on here? 
It's a tough one lo figure, but make your best guess 
and turn to (he next page to find out how close you 
came. 



Cushioning 

playground 

falls 

and 

touchdown 

sprawls 




Blimps arid hruiMTS are a normal part of bring a kid. but the National Bureau el 
Standards, an agrncy of the Deparlmpnt of Commerce, found that about hall 
the injur ips that orrur when youngsters fall from playground equipment are 
head injuries- — which can be potentially serious, even fatal. This prompted 
NBS to run tests, through Its Center for Consumer Product Technology, mm 
what kinds of playground surfacing material provide the most p/oteci im 
against falls. 

The major conclusion was that loose materials provide more protect km than 
solid synthetics, such as rubber mats or artificial lurf. The safest material* 
under playground equipment appear to be pine bark nuggets, blue stone dust, 
sand, shredded tire* and shredded hardwood bark. The study polnled out, 
however, that loose materials require regular maintenance to remain effective 
in cushioning bills. 

The fact that artificial turf, a low-maintcnance material, performed pour iy to 
the NBS tests may rekindle the ongoing gripes of professional athletes — 
mostly football players — against its universal adoption in major stadiums. 
Sync lu-lic turf met the NBS criterion for safe impact from a drop height of only 
mw font, compared to LO feet for pine bark or wnd, Even pea gravel (2.4 led) 
appeared to offer more protection in the NBS teen. 




Flying rings 
around you 




1. Sim with » Md ai paoui 
to In, on on 1W h 1 1 - In. ihi rt k 
paper 

3 . la sa nn 

tflrecilen untH sppr&iUfnsWy 
3W in. on felt (app— lull % 
Aid 1G**Ws flvtar<tp*r*(«g 

3. Holding ta ldiS parHan, hMd 
A to * m» ihpt IWs aro on 
inside dI cyUnSif. 

a. Push M «™i hrtwffH MS 

and iqoqI piifw a«llw«ri 
until prop* aimtW Is imin^. 
Taps nnniinf Boom sfflh piis t ic 
tap*. Hound (yIMtr 
i T>wrs is ■ ttecfcwt** spin an* 
Dwcylmaerig *Nng, Tim a*r 

lUw l» up. a n t m nmow «n 

t*n isuMrocVoo a* flow on 
riqW aids) cj 4 jki hswsr air 
pmsurt on l*ti s* 4 t. Th* 
cytindor mvh loft. 



Wait! in know how hard it is to come up with something new? Ask 
Rutgers University and recent grad Gary Login, While studying fluid 
dynamics. Login designed a toy -like cylindrical objeel made from it 
simple sheet of paper and found thai it flics like a paper airplane, He 
asked Ringers physics professors why it flies and gol opinions divided 
around gyroscopic action (spinl and spin- induced airflow (lift), 
Rutgers sent Login's specs (reproduced here for FM readers) for 
making what he had by then dubbed (he “cylindrical wing” lo The 
New frjrJt Timex, which published it as Login’s ' invention. 

Tsk. isk. Within less than a week, the Times had heard from at least 
I wo cylindrical wing patent holders - — one who registered it in the 
1920s, another in 1956 who has since sold licensing rights for a 



full-scale “rotary eylindneaJ wing" aircraft to a developer, 

Too bad Login didn't ask FM first, We H d have told him that (he 
Toobee Toy Co. of Berkeley, Calif,, has been marketing a cylindrical 
flying toy made from the top two inches of beer and soda can?, (rough 
edges smoothed Off) for more than a year. We tried Login's version in 
the office* chough, and it is fun lo fly — throw it like a fotsiimU m 
underhand with spin. 

As for the physics profs at Rutgers, we'd humbly guess that the spin 
provides gyro stability, while the cylinder which has an angle of 
attack like any other wing — simply deflects air downward, and lift is 
the net result, 

Login, undismayed, will enter Harvard dental school this full. 
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Whatsit revealed 

Any guess having lo do with shipbuilding counts as a good one. 
The men on the previous page are some of the 120 
tradesmen — including boilermakers, carpenters, welders and 
machinists — who cut apart the Ford Motor Company's ore- 
carrying ship, SS William Cfay Ford , and inserted a new 
1 20-foot section between her bow and stern, The entire cutting 
and assembly job was completed in less than a week, with the 
men on continuous shifts. At 767 feet with her new section, the 
ship is Ford's largest or® vessel, and normally carries a cargo of 
taconite pellets from Minnesota and Wisconsin ports to Ford's 
plant at Dearborn, Mich, In the photo above, at Fraser Shipyards 
in Superior, Wis, p the ship's bow is in the foreground, while the 
new section is floated info drydock ahead of the stern, which 
rides lower in the water before joining. 



heater 

Arty Juei turned of tfie 
hftmuJayan Rescue Center, at (in 
elevation of 14,909 feet on the 
rugged (mod twanf Muunt 
Euere-si, has teen brought up on 
somebody's bock — even JcimJ- 
hng u'ood. Suf the sun comes up 
by itself, so a sofar U'tirer heater 
was m-crnffy "JniltrJrfd" at the 
Center, It’s <t item i- cylindrical 
reflector of Stainless steel 
wound a block plastic tube, with 
the air space sealed by a plastic 
pane. One man can easily moue 
the frame to keep the unit facing 
the sun. in two hours or team, five 
Jltenr Of lildter con be noised to 

140* F. 

Before long , all the guys in 
those dramatic summit-con- 
quering photos icf/l be dean 
shaven. 



From ominous to dire 

There’s a game science fiction writers like lo play, known by 
various names which are all -equivalents of the phrase, "odds 
against survival . ' ’ Here's a recently heard variation; 

At! this carbon dioxide we're putting into the atmosphere 
— the Greenhouse Effect — is going to turn the Earth into a 
steam bath for sure. And then a desert. 

But if we can just hold out for about 20,000 years, 
scientists now agree that another Ice Age wiO begin and cool 
us down, right ? 

Yeah, hut how are we going lo make it through the Ice Age 
if all our fossil fuels are long gone!* 

By then weTI have clean p safe nuclear fusion power — we 
can wire the whole plane! like art electric blanket. 

Oh yeah? All the most promising Jusitm meihixls require a 
rare element — lithium. Using fusion power on a worldwide 
scale, we'd run through all the known lithium on Earth in less 
than !0 years, 

Give me a minute. HI think of wind hi ng . 



Far-out solar 




Boilover is S.O.P. 

You can look for a lot of strange hybrids to emerge from the fuel 
crisis, but perhaps none as colorful — yet alarming to the 
average pedestrian — as 26 -year-old Phil Hopes's steam car, 
which is seen these days on the streets of Reading, England. 
The first one Hopes tried to build fell apart, but on the second 
attempt he successfully mated a paraffin -fired steam engine 
built in 1904 with a 1935 Austin 10 chassis. What tends to 
convince unknowing people that Hopes is having big radiator 
trouble is that LI L“ on the right headlight — while a heckuva 
mechanic, Hopes hasn't passed his driver's test yet and must 
puff around Reading with his "learner” symbol ablaze. 
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I wit some real power to 

$hopmatje...salQ- 
priced at Kmart. 

Here s the power and performance of snopmate power 
tools at a K mart sale price. Each of these Shopmate tools 
features double insulation, lifetime lubrication bearings 
and dynamically balanced motor. They re on sale thru 
September 29 at over i,aoo k mart stores across theuSA. 

Two-speed sabre saw with bevel adjustments left 
and right; hHpeed for wood and low speed for metal; 
built-in blower system; one new blade included. $13.97 
Dual motion sander with lever action that changes 
from orbitto straight line sanding; T x Vh" platen 
for broad, 25-sq. in. sanding surface; pressure 
clips to hold sandpaper firmly in place. $22.97 
7% 'circular saw with 1.33 hp motor; includes 
combination rip and crosscutting 7% Jr steel 
blade; retracting blade guard; built-in saw- 
dust ejection chute and safety clutch. $22.97 
W variable speed drill With trigger control, 
more torque than % ,r drills Double reduction 
gears for additional power precislon geared 
^jjchuck and key; speed lock feature. $16.97 



%/ $999 

mm m 




Two -Speed 



Sabre Saw 
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The Saving, Place 




Dual- Motion sender 



T m K tmt 




Ehhk . ■/: 

— 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Give your cola 
that Seven touch. 



Seagrams 7 & Cola taste like they were made 
for each other. Pour IV 2 oz. Seagram's 7 over ice, 
add cola and garnish with lime, TWo great tastes, 
one great drink. Enjoy our quality in moderation. 
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Popular 

Mechanics 




Truckers are learning new ways to keep 
non-existent maintenance, irresponsible drivers and 
mechanical failure from causing mayhem. 



by Mort Schultz 




When a lighter vehicle 



hits a heavy 



even a van 

truck, the results can be gruesome. Stow moving 
can cause fatal rear-endqrs* 



Improperly lighted truck 



AMBIENT 

TEMPERATURE 



DATA POINTS IN 
ROCKWELL £ NEW 
MONITOR SYSTEM 



WIND VELOCITY/ 

direct ion 
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TEMPERATURE 



COOLANT 

TEMff.HATUHE 



ELECTA I CAL 
LOAD t 
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FAN- 
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When a lighter vehicle 



hits a heavy 



even a van 

truck, the results can be gruesome. Stow moving 
can cause fatal rear-endqrs* 



Improperly lighted truck 
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B ack in the days before the Inter- 
states. if was said that truckers 
knew the best places to cat. A dose of 
bicarb or two helped you get over that 
myth, but it was still generally ac- 
cepted that a truck driver was a true 
knighl of ihe highway— a knowledge- 
able, courteous and, above all, safe 
driver. That was yesterday. 

What’s finally changed all lhat— for 
good— is the too-often repeated image 
of a heavy semitrailer careening along 



as an -instrument of mayhem. The pres- 
sure to meet impossible schedules, to 
carry vasHy overweight cargo loads in 
poorly maintained vehicles at speeds 
that make Ihe simple phrase "55 mph” 
a straight line and punch line rolled 
into one giant joke has changed all 
that. Now. trucks scare us. 

The pressure is economic, lo be 
sure, originating not with the driver, 
but with ihe industry and the truck 
owners and people they serve. But no 



matter where it's coming from, the re- 
sults arn disastrous 

Heavy trucks are killing more peo- 
ple than ever tn ell, 5i?0 people died 
in truck-related accidents in 1378 
compared to 34B3 in V975, and the in- 
crease has been consistent over the 
four-year period. 

In an analysis of the increasing 
death loll, Nancy Stubbs of the Na- 
tional Center for Statistics and Analy- 

Ft«Vf ( • T (■, f' , r- , , t, f.J C ? SO} 
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getaway 

O ne warm, lazy summer day last year 
in northern California, a 2Va -ton fuel 
Iruck — liMed wi!h enough propane gas In 
level an entire city block - crested a hill 
and started 1 down or I he Rim of the World 
Highway, about seven miles north of, and 
2000 feel above, the city ol San Bernar- 
dino. Driver Ron Kobs casually pul some 
pressure on the brake as the truck picked 
up speed. 

Nothing happened. 

"Don't worry, 1 ’ Kobs told his 
partner, Lester Siuck. “I'll 
downshift, " 

He tried it. There was a sharp 
sound and again nothing 
happened, The drivashalt had 
broken and thorn was nothing 
he could do to slop his new 
truck. Ii soon became all he 
could do to keep it on the road. 

As the truck flashed toward the 
north end ol town, Kobs looked at 
the speedometer. The needle edged 
past 90. 

A lew miles away. Sgt. Chuck Downing, 
30, ol the CalilDrnia Highway Patrol had 
stopped his pairqJ car al a light at 30th St, 
and Waierman Ave. Suddenly the sound; of 
police sirens cut through Ihe intersection, 
heralding Ihe arrival of a motorcycle cop, 
who jumped off his cycle and stopped iraf- 
11c in both directions. 

Moments later, another police motor- 
cycle zoomed through the intersection, 
followed closely by the runaway truck, 
Inside the truck, Kobs and Stuck ware 
blowing Ihe horn, hashing the lights and 
waving and streaming frantically out of the 
window-doing anything they could to keep 
irafiic away from what had become a bomb 
on wheels. 

Downing tried to tone the static out of 
his radio* hoping to find oul what was 
going on. 

"From that I learned the truck had lost 
its brakes," said Downing, who was ac- 
companied in the car by CHP Capl. Don- 
ald Kipp and Lt John Travers. “I I hen told 
Ihe captain that if he didn't mind being a 
few minules tale getting home we'd see il 
we couldn't help these people.” 

Downing slipped a U-turn and raced 
down Waterman toward the center of (own 
after Ihe truck. Past schools, churches, 
homes and freeway ramps, the I ruck still 
sped al 70 mph or more. With each block, 
the traffic grew heavier and the odds for 
an explosive accident kepi going up. 

"My first I h ought was I Mai with bolh the 
motorcycle policemen and the patrol car, 
we'd have a good enough chance of warn- 
ing motorists so the truck would have a 
clear path,’ 1 Downing said. 

"But as we got closer to Highland Ave. 
I realized that although the truck was Slow- 
ing down slightly, there was a great poten- 
tial for an accident before il slopped. 
That’s when I got ihe idea Shat if I could 
get the pairpl car in front of the truck, slaw 



1 Headed downhill seven 
miles north of city, propane 
truck has a brake failure. 









2 



* 



i * 



2t Driver dgwn*ht1li v b 
truck's drlvethall It bi 






4 Truck enters cliy al about 
70 mph. driver yelling end 
hilling Hie horn and lights. 



down and make contact . . , il might work." 

As the vehicles approached Highland, 
whore eight lanes of traffic converge next 
to the city’s hospital, Downing floored the 
accelerator and maneuvered Ihe 1977 
Dodge Monaco around in front of ihe truck. 
Ho purposely kept slightly to the side of 
the street as ihe two vehicles roared 
through the intersection, Iq give Kobs a 
clear view of any obstacles Iftat might have 
appeared. 

But once clear of the intersection, Down- 
ing lined up ihe rear of ihe patrol car with 
the front of the truck, decelertiied Slightly 
from 60 mph, and the bumpers touched. 

Within £0 or 30 yards south of the inter- 
section we made contact, it was something 
between a nudge and a jolt,' Downing 
remembers, 

When we firsl bumped, the patrol car 
was shoved ahead a couple of feet and 
Ihe truck slid off to the right When we 
made contact a second time he was flush 
agamst our bumper and I started braking." 



Just ahead, right in the street, a car had 
stalled, its driver bolting lor safety, Down- 
ing racked the shift lever into low gear and 
prayed as he stood on the brakes. The iwo 
vehicles came to a halt not more than IS 
feet from the stalled station wagon. II was 
several minutes later that a shaking Ron 
Kobs let Downing know the truck was half- 
lilted with propane. 

Downing admits he was slightly stunned 
In retrospect, but he doesn't think prior 
knowledge of the truck's contents would 
have deterred him from trying 1o stop the 
vehicle. 

"There wasn'i a whole fol of time to 
Ponder what 1 did. Il was a reaction type 
ot thing,” 

Since the incident. Downing has received 
Ihe highest honor lor bravery that the State 
ot California bestows upon its employees 
the Medal of Valor with Diamond. He has 
also received citations from five other civic 
and governmental organizations. 

— Christina Ketie - r 




7 Aller pulling ahead at high 
apttd, the driver ccntscls 
I ruck and stops it safely, 



In hauling down a runaway propane tank 
Truck by maneuvering his palm! car In 
front of ft Sgi. Chuck Downing ol Ihe Cali- 
fornia Highway Patrol possibly prevented 
s calamitous mid-city explosion. 



5 Motorcycle policemen pull 
oul ahead to warn malor isls- 



iS^5»C*! 



© Patrol car driver joint po- 
lice escort, decides lo try to 
brake truck with his car. 



KILLER TRUCKS (Cantinuep ttompaga 77} 

ais states, "There ha# been :i change 
in the mix of traffic, with more and 
more truck travel. Consequently, 
the risk has increased for the light, 
vehicle user."* (The term ‘‘light vehi- 
cle” refers to cars, vans and light 
trucks,) 

In 1978, the number of new heavy 
trucks registered in the United 
States hit an all-time high of 
191,837, up almost 23 percent from 
1977's 156,421 units. So there is some 
validity in the above analysis. How- 
ever, on-the-spot investigations of 




Intact (top), undsrrkds bar can save follow- 
ing driver's life. Too many are broken, like 
one spotted by author SchulU (above). 



accidents by the National Transport 
tation Safety Board (NTSB) point 
out beyond any dispute that many 
accidents result from mechanically 
deficient trucks and/or irresponsible 
operation, 

■ On Aug. 20, 1970, for example, a 
tractor-trailer went out of control on 
a steep grade along Granger Rd, in 
Valley View, Ohio, colliding with 10 
tight vehicles stopped at a traffic 
signal at the bottom of the hilL 
Eight people were crushed or 
burned to death, and 15 others were 
seriously injured in what police de- 
scribe as the "worst traffic accident 
in the history of the Greater Cleve- 
land area." 

According to NTSB investigators, 
"Inadequate pretrip inspections by 
the driver, and the lack of required 
maintenance and inspection by the 
carrier,” failed to identify an unsafe 
braking system. However, there 
also were no rdgns warning of the 
steep grade, which could have 
prompted the driver to take evasive 
action. 

■ On March 8, 1977, a tractor-trail- 
er struck the rear of a school Nur on 
Highway 29 near Ruxtburg, Va. 
Three children died. Over a period of 
17 years, it was discovered, the 
truck's driver had accumulated 38 
violation convictions in eight states, 
hud his license suspended six times 
and had been involved in four high- 
way accidents. Twenty -one of these 
traffic convictions, and all suspen- 
sions and accidents, had occurred in 
North Carolina, the state from 
which the driver still held a valid li- 
cense ut the time of the fatal Rust- 
burg accident. 



■ On July 6, 1977, a truck with a 
gross weight of 52,000 pounds struck 
a car at an intersection on U,S* 
Route 206 near Vincentown, N.J. 
The truck driver was killed, along 
with six of the seven occupants of 
the car. According to NTSB investi- 
gators, the truck had been exceed- 
ing the speed limit and there was no 
evidence of preimpact braking, al- 
though the truck's brakes were in 
good condition. In the previous live 
years, that driver had been con- 
victed of driving while under the in- 
fluence of alcohol, had his license 
suspended and was involved in two 
accidents. At the time of the crash, 
he held a license issued by New Jer- 
sey that prohibited his driving mo- 
torcycles. school buses and certain 
other vehicle# weighing more than 
18,000 pounds. However, states 
NTSB, "the driver's employer was 
not required to, and had not checked 
his driving record, cither before hir- 
ing or during his employment*'" 

Safety checks spot trouble 

Heavy trucks were involved in 
29,936 reported accidents in 1977 
(last full year for which complete fig- 
ures are available). Not aU accidents 
are reported — only thoae involving 
trucks regulated by the Interstate 
Commerce Commission which are in 
accidents resulting in injury or in 
property damage of $2009 or more. 

Of these almost 30,900 accidents, 
1650 involved trucks having me- 
chanical defects. Contributing to 
the other 28,286 accidents were 
truck or light-vehicle driver negli- 
gence, drinking, fatigue and high- 
way conditions. 

To try to keep potentially danger- 
ous and defective commercial truck# 
and unqualified drivers off the high- 
way, the transportation depart- 
ments of federal and state govern- 
ments conduct unannounced safety 
checks. One such check, along a 
Pennsylvania highway last August, 
gives insight into condition# that 
can cause fatal accidents! 

In all, 7)1 trucks were checked. 
Over half afthirni — 382 — were found 
to be in “i mini nently hazardous con- 
dition" and were forbidden to oper- 
ate until repairs were made. In addi- 
tion. 24 driver# were ordered to im- 
mediately cease driving, because 
they had already logged excessive 
hours on the road. 

Brake lose is primary culprit 

Of the major mechanical defects 
uncovered, 286 involved brakes, 40 
involved light#, 25 involved suspen- 
sion system#, 25 involved tires, and 
21 involved steering, exhaust and 
fuel systems* 

Some of the bloodiest accidents 

00 POPULAR MECHANICS 





Keeping trucks oft your back 

If you're driving a lighl vehicle, keep In mind 
these d-sleneive driving lechniques to mini- 
miie i he chances of an accident with a 
truck. 

Don't block the passing lane. Keep to 
the right 

■ On two- lane highways if a truck wants 
to pass, drop your speed and pull as close 
to the shoulder as possible 

■ Hop trucks pass by using your lights. 
As soon as the rig has cleaned your vehicle, 
switch on your lights for a second, then turn 
them oft. At night, Hash your high beams, 
ending up on ihe low beam Don't put the 
L 1 rights in his eyes. 

■ On steep grades, always be aware that 
a potential runaway may be bearing down 
oh you. Keep ari ear out tor the continuous 
blast of a truck's hern, signaling that it's in 
trouble. 

■ At major road intersections controlled 
by traffic signals make sure traffic coming 
the other way can slop betore you attempt 
to drive across, regardless of what color 
the light is Don 'I try to get a jump o n a light 
that has jusl turned yellow. A truck coming 
in Ihe other direction may decide to do the 
same thing You’ll be the loser. 



are caused by heavy trucks that lose 
brakes- One such accident occurred 
on May 12, 1977, on a steep, four- 
mile-long grade along U,S, Highway 
221 near Marion, N,C* 

As the truck, which was towing a 
flatbed semi tracer carrying a con- 
struction backhoe, descended the 
hill, il accelerated until it was out uf 
control. At a curve in the roadway* 
the rig skidded side way s. throwing 
the semitrailer into the opposite 
lane of traffic- The backhoe broke 
from its chains and vaulted into the 
path of an oncoming van, killing 
five- 

NTSB Investigators cited "loss of 
braking effectiveness 8 ' as the cause 
of the accident, resulting from in- 
operative brakes on the semitrailer. 
Because of the obvious bad condi- 
tion of the semitrailer brakes* “the 
semitrailer should not have been op- 
erating on the highways, 11 the NTSB 
stated. 

Ramps for runaways 

As one way of averting brake-loss 
accidents on steep grades, NTSB 
urges construction of runaway 
“escape ramps," Some experimental 
ramps have existed for several 
years along various roadways 
across the country. 

The ramps are offshoots from the 
main highway. They are ahout 200 
yards long and are blocked at their 
far ends by barriers. The one on In- 
terstate 24, north of Chattanooga, 
Term,, has a base of deep, loose sand 
to slow down a runaway and a sand- 



bagrlog barrier to stop one that 
threatens to overshoot. It is wide 
enough to accommodate two trucks 
simultaneously, 

Citing experiences with two 
escape ramps In North Carolina, re- 
searchers at the University of North 
Carolina found they had been '‘high- 
ly effective. 1,1 From February, 1974, 
to September, 1977, the ramps were 
'‘used" hy 116 runaway trucks. The 
year before the first ramp was built, 
10 fatalities were attributed to 
brake failure along the particular 
stretch of roadway on U*S. 70 be- 
tween Ridgecrest and Old Fort, 

Other causes, other ‘cures* 

As this article was being pre- 
pared, the National Highway Traf- 
fic Safety Administration was revis- 
ing Federal Motor Vehicle Safety 
Standard 121 (now called FMVSS 
130). The new standard sets require- 
ments in such areas as better resis- 
tance of truck brakes to heat build- 
up, a reasonable 60-mph stopping 
distance, and backup braking in the 
event of primary brake failure. Oth- 
er proposals have also been offered 
to help reduce the heavy truck acci- 
dent rate. Some are: 

1, Requiring all newly manufac- 
tured trucks to have self-adjusting 
brakes. According to the National 
Transportation Safety Board, the 
requirement is necessary “because 
of the history of Board-in vestigated 
truck accidents involving failure of 
brakes needing adjustment,’ 1 

2, Better policing to get illegal and 
unsafe truck drivers off the road. 
According to columnist Jack Ander- 
son, the computerised National 
Driver Register, which was set up in 
1961 to spot drivers with multiple 
convictions and accidents* is obso- 
lete. "If Congress ever decides to put 
up the $2 million to upgrade the 
driver register, all the states will 
probably use it,” Anderson says. 
"Until then, unsafe drivers will con- 
tinue to kill and maim on the na- 
tion's highways." 

3. Tightening the limitation on 
hours of operation for drivers en- 
gaged in interstate commerce. Ac- 
cording to the Federal Highway Ad- 
ministration, " Driver fatigue has 
been identified as a major contribu- 
tor to commercial motor vehicle ac- 
cidents/' 

One such accident took place when 
a truck driver triggered a chain-re- 
action crash on Interstate 285 near 
Atlanta that killed four people* Ac- 
cording to NTSB investigators, the 
driver had only five hours' sleep be- 
tween driving stints of 11 W and 14 
hours. 

4. Equipping interstate commer- 
cial vehicles with governing devices 



so they can't travel faster than 57 
mph. According to vice president D. 
Wayne St rout ofTrailways Bus Co., 
which has petitioned the NHTSA for 
such a device, "All commercial vehi- 
cles would be controlled at a consis- 
tent speed, reducing highway speed 
differentials and therefore reducing 
accidents.” 

5, Installing tachographs, which 
would he to commercial vehicles 
what flight recorders are to com- 
mercial aircraft, Typical is the Trip- 
master data -recording system that 
has been introduced by Rockwell In- 
ternational. The unit monitors vari- 
ous functions (see drawing on page 
77), among them driver performance 
in such areas as speeding* excessive 
braking, acceleration and decelera- 
tion, and operation out of gear. The 
information is "locked in" the com- 
puter and can be transferred to a 
tape cassette at predesignated peri- 
ods or after an accident, 

6. Adopting standards to equip 
heavy trucks with underride protec- 
tion in the rear and on the sides. Ac- 
cording to University of Michigan 




Loaded with cinder block, flatbed lost He 
brakes and stopped a car . . . cold. 



and University of Texas studies, an 
estimated average of $56 fataliticn 
occur each year because of car-inta- 
truck underride collisions* This in- 
cludes 261 rear impacts and 195 side 
impacts. 

Underride barriers 

To try to keep cars from going un- 
der trucks, many trucking compa- 
nies have welded antiunderride bar- 
riers to the rear of their vehicles. 
However, according to the universi- 
ty studies, welded rear underride 
devices do not extend to the rear cor- 
ners of trucks or trailers. Depending 
on the height of the underguard de- 
vice and on the type of car, the un- 
derride device sometimes simply 
shears off the hood of the impacting 
car, forcing the hood through the 
windshield into the passenger com- 
(Piease Sum to page 209? 
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A better way to store electricity 




The REDOX electricity storage system, 
recently unveiled by NASA, is projected 
to cost about a fourth as much as typical 
lead-acid batteries and have greater reli- 
ability. In the system, solutions of chromi- 
um chloride and iron chloride are pumped 
through a flow cell "stack. Fluids never 
touch each other, but transfer the charge 
through a special membrane as they re- 
act at their respective inert electrodes. 

To recharge, electricity is fed in via the 
electrodes as the fluids are pumped 
through The system is thought to be 
most useful in load-leveling for large utili- 
ties and storage for wind -power or solar- 
cell facilities {see artist's concept below). 
One system advantage is that power and 
storage capacities can be designed sepa- 
rately for greater flexibility. A one- to two- 
kilowatt test unil should be operational 
next year. 




Cut engine wear 



Barging-in, British style 




Even in well-cared -lor engines, there is a 
brief period during startup when virtually 
no oil lubricates the moving parts. The in- 
ventors of the Oilstarl pre-oiler claim that 
engine wear is greatest during such peri- 
ods. They say Oil start pumps oil through- 
out l he e ngme when the key i s turn ed just 
before ignition, thus preventing dry starts 
and reducing wear. It fits most engine 
compartments and connects to oil gallery 
and drain plug via special fittings. Intend- 
ed for trucks or other flee! vehicles, the 
unit can also be used in a private car It 
costs about $230, 
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The British continue to pursue innovative 
ground-effect-machino applications. This 
Bd-ion hover-barge rides on a cushion of 
air to ease cargo movement where land 
and water meet. By skimming above the 



surface, the barge can be winched or 
towed from ship to shore, across rivers or 
shallow water and over ice floes. It also 
moves over marshes and sand banks and 
can be pushed by a tug or outboard. 





Sub-to-sub rescue 



Zap! You're dead 



In a recent simulated rescue conducted by the British Royal Navy* two 
men 400 feet below the ocean surface were transferred from a "crippled" 
submarine to an intact one. The first such sub-to-sub transfer in history, 4 
was accomplished with the aid of a Deep Submergence Rescue Vehicle 
(DSRV) of I the coast o! Scotland, withoul eilher man getting wet! The 
DSRV was flown from California, land trailer and all, in a G-5A. The cargo 
plane was chosen because it could hold the DSRV and its trailer together 
and could make the 5500-mile trip nonstop with in-flight refueling. 





How do you realistically tram security personnel to 
protect nuclear-material shipments without using live 
bullets? With lasers, ol course Specially modified M- 
16 rifles fire blanks and a small pulsed-beam laser in 
simulated terrorist ambushes conducted by Sand i a 
Laboratories in New Mexico. "Hits" and "near- 
misses" are detected by sensors on the trainees hel- 
mets and vests. The laser is said to have only Vtoq as 
much power as would cause eye damage, but it can 
still penetrate bushes. Laser range is about 460 me- 
ters, simitar to that of the M-16. The system was de^ 
ve loped by Xerox Corp, 



Cool, and well-adjusted 



A brake-adjusting mechanism (hal is said 
to increase lining and drum life is now be- 
ing installed on several Chicago transit 
buses, The Camph Brake Mechanism 
(CBM)'* invented in Sweden, automatical- 



ly keeps the linings in place as they wear, 
via a ratchet and gear sel (see drawing, 
below leit). Thus, the linings have a great- 
er drum clearance, reducing operating 
temperature by as much as 100 F. The 



CBM is said to extend lining life from two 
10 six times, allow shorter stops and re- 
duce maintenance costs. Unit can be ad- 
justed as little as ’how inch. (Horizontal 
rod in right photo is not part of unit.) 




•Ul’ 
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Giant aluminum bars, lasers 
and space probes are being 
called into the hunt for 
elusive gravity waves. 



by Tom Johnson 

A strophysicists ail over the world 
are still trying to crack one of 
the most exciting missing- property 
esses ever known. They are looking 
for 99 percent of the universe. 
While their questions are mathe- 
matically and philosophically 
heavy, the substance these men and 
women are searching for has no 
known weight, no electrical charge* 
no luminescence. These scientists 
are the hunters of gravity. Specifv 



ory, pass through the universe, in- 
visibly touching everything with a 
heretofore imperceptible caress. 

More than a dozen research 
groups in nine countries are actively 
pursuing the elusive waves. In the 
United States, the National Science 
Foundation last year made avail- 
able $777,000 for the development of 
gravitational-radi ation detectors, 
about IK times the amount allocated 
in 19G8, With the growth of interest 
and support, wave detectors are be- 
ing readied in physics labs, and 
NASA is planning to carry the 
search into space. But the experi- 
mental process is often slow, the re- 
search agonizingly delicate. 

Some of the equipment is so sensi- 
tive that it could be thrown off by 
the scratching of a cat's paw on a 



verted to pounds, it would require 
almost two lines of type on this page 
to print the number. Yet the instru- 
mentation to find this mass must be 
sensitive enough to detect a baby's 
cough in the winds from the other 
side of the Earth, 

Why bother listening for the 
"rough 15 ? One reason is that the cos- 
mic disruption caused by gravity 
might he there: That’s a substantial 
enough incentive for most devoted 
scientists. 

But even if the waves are never 
discovered, the research itself has 
already produced hardware that 
may be useful in do wn-to- Earth ap- 
plications. Research challenges 
have led to improved transducers, 
for example, which are instruments 
sensitive to tiny vibrations. 

The work has also expanded our 
knowledge of superconductivity, the 
ability of some metals and alloys at 
extremely low temperatures to 
transmit electricity with almost no 
resistance. It seems likely that from 
the quest for gravity waves, new 
hardware w r ill be developed for mea- 
suring the Earth’s magnetic field. 
And these instruments may be help- 
ful in mineral prospecting or geolog- 
ic studies. 

The search might also yield clues 
for astronomers trying to track cat- 
aclysmic changes in the masses of 
distant stars. 

Gravity is found wherever any 
mass exists. Isaac Newton postu- 
lated that alt bodies, or masses, have 
a mutual attraction— gravity. New- 
ton also showed that the mutual at- 
traction takes the form of a “field' 1 
or area of influence, and that the 
strength of attraction decreases as 
the masses are separated. Einstein 
was the first to suggest that this 
field can also change shape and, in 
doing so, emit waves. 

Waving makes waves 

"Any' nonspherical motion of a 
mass — the moon going around the 
Earth, a bouncing ball, a man wav- 
ing his arm— will emit gravity 
waves,” says Dr. William J. Kauf- 
tnann, adjunct professor of physics 
at San Diego State University. w If a 
person's standing still, he has some 
mass associated with him. There is a 
small, weak gravitational field asso- 
ciated with your mass. , , 

"Now if you begin waving your 
arms, you don't change your loca- 
tion. and you haven’t changed your 
mass. So the overall strength of your 
gravitational field remains the 
same, 11 he says. "But the detail of 



tally, they’re seeking gravitational 
radiation or waves 
that, in Albert 
Einstein’s the- 




laboratory floor. Some designs for 
future apparatus call for preci- 
sion measurements between 
robotic instruments mil- 
lions of miles apart in 
space. Some scientists to- 
day are spending their 
professional lives wait- 
ing to detect a tiny jig- 
gle in a laser beam. 
Others in search of the 
waves have become ex- 
perts in reducing the 
bothersome back- 
ground "noise” of mole- 
cules bumping into one 
another — an unfortu- 
nately routine event in all 
the forms of matter above a 
temperature of absolute 
zero. 

The irony is curious* 
Gravity researchers are 
looking for an amount of 
mass so large that if it were con- 



sular 
Polar 
vehicle 
will be 
launched from 
Space Shuttle 
In 1980a, Scientists 
hope probe will help 
carry the search fur 
gravity waves far into our 
solar system. After launch, 
the vehicle — and an iden- 
tical slater ship — will 
sprout antennas end 
sensors to carry out 
explorations between 
planets and the sun. 
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The twin probes, one supplied by NASA 
end Ihe other by Ihe European Space Agen- 
cy. wiJi study Jupiter during s close pas- 
sage, Then l hey will use Jupiter's gravity to 
shop them out of the plane of the ecliptic, 
the plane on which Earth and other planets 
orbit, Their new paths will enable them to 
explore uncharted space before closing In, 
from opposite sides, on the sun. 



EXTENDABLE 

BOOM 



Signals beamed front dish antenna to 
Earth will let scientists calculate 
Solar Polar vehicle's orbit to 
within a few feet as it arcs around the 
sun. Theory suggests that gravity 
waves would then cause delectable 
changes of position. But researchers 
must filter out interference from 
solar winds and Earth’s weather. 



SOLAR POLAR 
VEHICLE 



JUPITER 

SOLAR POLAR 
VE CHICLE 
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the fit 1 1 cl its geometry, is changing 
because you’ re waving your arms. 
And these tiny changes in the de- 
tails of the gravitational field tire 
emitted in the form of gravitational 
wiivt*s, ,f Those waves, the theory 
says, always travel outward at the 
speed of light. 

While there are no waving arms in 
space, many celestial events could 
emit hursts of gravitational radio 
tion. A burned -up star collapsing 
into a black hole or neutron star, the 
collision of two or more nonspherieal 
black holes, the explosion of a mas- 
sive star — each could send pulses of 
gravitational radiation booming 
through space. 

"When a black hole or neutron 
star is formed, 1 ' says Princeton pro- 
fessor Jerry Oatriker, “more energy 
is emitted than anyone knows 
about," Scientists do know, though, 
that this energy in the universe 
does account for a great deal of 
mass. 

K in stein showed more than 70 
years ago that energy and hi ass 
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might be converted, one to anoth- 
er — a physical law revealed most 
dramatically in nuclear explosions. 
So when researchers track gravity 
energy, they’re actually trying to ac- 
count for mctnx — 99 percent of the 
mass in the universe, under current 
theory. 

Assuming the waves exist, the 
problem for gravity's hunters is that 
the storm of energy from distant col- 
lapsing stars is dissipated into h 
faint ripple by the time it reaches 
Earth. The slightest technical prob- 
lem can mean missing the ripple, 

A glitch In frigid chamber 

There was the problem ut Stan- 
ford, for instance. Something had 
apparently gone wrong in the 15- 
foot- long Thermos bottle— a “dew- 
ur” in physicists 1 jargon — that is a 
major component in one type of 
gravitational wave detector. Filled 
with liquid nitrogen and then liquid 
helium, the d#war*s interior had 
been cooled close to absolute aero, 
“460* F. At those temperatures, mo- 
lecular activity inside the chamber 
had all hut stopped. A 5-ton alumi- 
num bar was lodged inside, dead 
still, connected to a sensitive device 
similar in principle to a microphone 
pickup on a guitar. If a gravity wave 
caused a tremor in the huge bar, the 
Stanford scientists hoped to hear it 
ring/ 3 

It had taken tw r o weeks to lower 
the temperature. Initially, all had 
gone well, and after two weeks the 
temperature hud dropped to 
-452* F, Then the glitch showed up, 
A red pen scratching a record of vi- 
brations on white graph paper 
twitched erratically. No one reading 
the graph would be able to pick out 
the gentle lapping of a gravity w ave 



from the surf of background noise. 

The only solution was to look into 
the dewar and troubleshoot the 
problem. But the procedure was ag- 
onizingly slow compared, say, wdth 
popping open the hood of your car to 
check your carburetor, Before open- 
ing the chamber, Stanford physics 
technician Bob Taber had to wait 12 
days for the apparatus to warm back 
up to room temperature. 

Finally it was warm enough. Ta- 
ber punched a control button to 
swing the 1 5-ton crane into position 
over the do war. The crane’s hook 
reached down to the hoisting eye on 
the end cap of the cylinder, 

Taber and colleague Norm Rebok 
watched us the crane swung the cap 
away from the dewar, They peeled 
off layers of mylar insulating the 
chamber’s interior shell, Then they 
began pFiin, staking inspection and 
analysis. Weeks later, they still 
didn't know what had gone wrung, 
"A speck of dust falling on infinites- 
imal distance would do it," Taber 
said. 

A speck of dust can derail the 




In one promising gravity-wave detector, 
mirrors are suspended like pendulums 
In three metal chambers. A laser 
beam passes between chambers 
through two metal pipes. Theory holds 
that gravity waves passing through 
the device will cause the mirrors lo 
jiggle, deflecting the beam. 

search, but even spotless detectors 
face tough odds. 

Dr. Larry Smarr of Harvard sug- 
gests other dimensions of the chal- 
lenge facing researchers like Taber 
and Rebok. '“To measure gravity 
waves, you're measuring a change 
of fluctuation, in terms of the dis- 
tance between the Earth and the 
sun, equal to the diameter of a hu- 
man hair," Smarr says, With instru- 
ments of such small size in relation 
to these magnitudes — say a detec- 
tor bar three feet long— this accura- 
cy requirement demands measure- 
ment of a fluctuation 'Ann the diame- 
ter of the nucleus of a hydrogen 
atom, smallest of all atoms. 

Ringing bars, jiggling teams 

The equipment to pick Up these 
tiny fluctuations sometimes looks as 
massive anti complex as a jet engine, 
but the principles are simple, “The 
experiments are generally of two 
types,” says Prof. Rainer Weiss of 
the Massachusetts Institute of 
Technology. “There are detectors 
that are acoustically coupled, such 
as aluminum bars or sapphire or sili- 
con crystals — anything with a mass 
whose movements can be recorded. 
Second, there are experiments that 
are electro-coupled — using light 
waves [supplied by a laser) to do the 
coupling/' 

The device Taber and Rebok are 
working on at Stanford is a typical 
acoustically coupled gravity wave 
antenna. I n principle, gravity waves 
passing through the bar cause it to 
vibrate. Of course, many factors oth- 
er than waves can set up oscillation 
in the bar — tiny vibrations caused 
by inherent molecular movement 
within the mass (“thermal noise"). 




University of Rochester researchers plan 
to listen for gravity-wave vibration a using a 
4-foot-long aluminum bar (above) and large 
silicon cry fetal encased In ■ cryogenic 
chamber (left) that lowers it* temperature 
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seismic activity* radio signals* the 
footfall of a technician, even 
changes in atmospheric pressure— - 
if the h;ir is not isolated from such 
bat k gro u n d i n t e rfe re n c e. 

But even the best suspension and 
insulation cannot satisfy the careful 
skepticism of physicists when such 
high sensitivities are required. Si- 
multaneous "wave events" must be 
reported by more than one research 
team before the phenomenon's exis- 
tence will be accepted. 

Consequently, devices similar to 
the one at Stanford are being read- 
ied at Louisiana State University, 
under the direction of Dr. William Q. 
Hamilton, and by a group of scien- 
tists in Rome. The three-detector 
network will greatly increase the 
confidence level if coincident events 
are reported. 

The most promising work to date 
in the electro-coupled devices uses 
lasers, mirrors and precise optical 
technology. Called an “interferome- 
ter,” the equipment can determine 
wave length, velocity, distance and 
direction. The mirrors (the "mov- 
able masses"} are suspended like 
pendulums in vacuum chambers. 
The laser's beam is reflected be- 
tween at least three points, and it is 
anticipated that the gravity waves 
will cause subtle but detectable 
shifts in the beam pattern. 

According to Prof. R.W.P. Drever 
of Glasgow University in Scotland 
and the California Institute of Tech- 
nology, one of the advantages of the 
interferometer approach is broader 
frequency detection. “With masses 
suspended like pendulums, the fre- 
quency range extends from a few cy- 
cles per second to a few thousand cy- 
cles per second, which is much wider 
than that of the resonant (bar) type 
detector," he says. 

Additionally, says Prof, Weiss of 
MIT, “The advantages of this type of 
system are that it can look at the 
shape of waves that are transient 
events (coming from black-hole for- 
mation, for example), or periodic 
events (such as pulsars). We could 
also look at gravitational noise," 
that low-love! but apparently con- 
stant gravitational radiation origi- 
nating in the Big Rang of the uni- 
verse's formation. “To search for 
gravity waves at even lower fre- 
quencies, w r here super massive black 
holes may radiate, it would be appro- 
priate to use still longer baselines,"' 
Prof. Drever says. The frequencies 
of such black-hole gravity waves, 
other scientists say, might be as low- 
as one cycle every four hours. 

Field work in space 

“Longer baselines"— the distance 
hetween the interferometer's mir- 



If black holes produce 
gravity waves that 
‘hum' at six cycles per 
day, we may 'hear' 
them with probes, 

rors — can be found in outer space. 

The most advanced plans for ex- 
traterrestrial detection of gravity 
waves are being prepared by a group 
of Jet Propulsion Lob (JPL), NASA 
and European Space Agency scien- 
tists. The physicists hope to have a 
gravity-wave experiment included 
on the Solar Polar mission to the sun 
set for an early 1H&3 launching. 

A pair of spacecraft will be sent to- 
ward Jupiter. One will fly by the 
planet’s south pole and the other by 
the north. The vehicles will do a 
semiorbit around the planet and 
then arc back toward the sun where 
they will then orbit its poles. 

A signal will be sent from the 
Earth to the craft and back again. 
Given the known distance from the 
Earth to the craft, it is possible to 
calculate exactly wiien the signal 
should arrive atone point or the oth- 
er. But if the spacecraft and/or 
Earth are hit by gravity waves, they 
will jiggle relative to each other and 
the signals will arrive back on Earth 




Louisiana State University Prof. William O. 
Hamilton (right) works on disassembled 
detector. In operation, bar floats over cra- 
dle (above) in magnetic field. Vapors 
(above, right) result from cooling the bar. 



earlier or later than was predicted, 
Essentially, the paths of the two 
craft form a space antenna millions 
of miles tong, an instrument sensi- 
tive to mere whiffs of interference. 

No one can predict now whether 
the waves will more likely appear on 
land or in deep space. But wherever 
they’re first found, their detection 
may challenge existing theory con- 
cerning the nature of the universe. 
Dr, Kip Thorne, a leading astrophys- 
icist at Cal Tech, thinks we’re on the 
threshold of a new branch of sci- 
ence — gravity-wave astronomy, 

“As detectors become more sensi- 
tive, they could, in time, map out an 
entirely new astronomical window 
onto our universe,” he says. 

While Thorne’s predictions seem 
quite reasonable. Prof, Drever is 
willing to speculate even further. 
"It may be possible to some day use 
gravitational waves for communica- 
tion,' 1 he says. "If waves can be gen- 
erated, there are no barriers to 
screen them out; they can pass right 
through the planets,” 

At best, of course, it'll be years be- 
fore anyone transmits "Mr, Watson, 
come here . , „ T ' on a gravity wave. 
For now, we’ve got enough chal- 
lenges just listening— harder than 
we ever have — for whispering 
pulses from space. PM 
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by Bill McKeown boating editoa 

&low those big bass boats, the lim- 
ousioes ot the Junker set, arc get- 
ting competition from the compacts Just 
tike ashore, the rigs with the larger fuel 
consuming engines are being challenged 
by mini one- and two-seaters that aren't 



as last or flashy, but use a lot less gas to 
gel an angler afloat 

Best fuel economy comes Irom the 
models that use no fuel at all. Skiffs, 
prams, canoes, lubes and johnboats still 
operate efficiently on muscle power plus 
oars and paddles Some take a mini- 
outboard that can troll all day on a tank of 
gas. or mount an electric instead Electric 



trolling motors can be used on the bow or 
transom. They are even mounted in a dual 
installation, with ore on each side amid- 
ships on an experimental single- sea lot 
bass boat being tested by the noted tackle 
firm of Lew Chiidre and Sons. 

To earn the true tiile of a bass boat, 
however, the compact should offer tug- 
boat features The original specialty craft 





Compact bass bo* is shown here are Bass 
Hunter (lower phoio above), Molly Boat 
(left upper left and top right) and the 
Ghfcenoe (bottom photos). The Bass Hunter 
is a 39 k 7&-inth cartoppable single^ 
sealer, rated for outboard power up to the 
2-hp Johnson shown. It can also carry a 
trolling electric. The Molly Boat is a 
69 x 90-inch catamaran, riding on two 
54 -pound demountable pontoon* that unboil 
easily for transport leg and storing. It 
can lake a 5-hp outhoard plus electric 
trolling moior, deep-cycle battery, 
tackle and two fishermen. A striped navy 
top or camouflaged duck blind can be 
mounted oh the hull. A depth Under and 
swivel seats are additional options. The 
Gheenoe, an almosMIat-bottQmed canoe 
of unusual stability and squared-oH 
transom, is rated for 10-hpou [boards. 



PM pluilpn JWrv VTibrn Carton* 



designed lor chasing largemouth I linkers 
earned their popularity with stability that 
allowed the angler to stand to cast or boal 
a fish ideally, seats are comfortable lor 
hours of angling, and swivel for fishermen 
who like to casi in any direction, yel slay 
sealed while fig hi mg a fish. Although a 
cockpit isn't required, there should be 
space to stpw or secure a tackle box, 



depth finder, battery and five -bait- well f 
cooler. 

The 16-foot, $399 Ghuenoe. from 
Gheen Manufacturing, Box 5306. Thus* 
villa, Fla. 327B0. may look like a canoe, 
but its wide bottom and under seal iiota 
lion provide a stable platform for motors io 
10 hp oi more For $229, the single-seater 
Bass Hu nier from Bass Hunter Boats. Box 



1514, Valdosta, Ga 31601, can take a 
2-hpoulboard aft and a bow electric. 

Advanced Marine Concept's $652 
Molly Boal comes apart into two pontoons 
that can be cartopped or stowed in a 
station wagon Reassembly lakes five 
minutes, and the builders tBox 6146. 
Arlington, Tex 7601 1) recommend up to 
5 hp and 700 pounds carrying capacity m 












Streamlined While Lightning, Mo. &, with two men 
up, hands and iMl pedaling like crazy, copped Ihe 
$3000 Abbott Prize by being the lirsl bike lo 
breik S5 mpb. the sp'eed achieved by Jan Russell 
(righlj* and Butch Slinton (below, wearing Schwinn 
shir I) was amazing $6,70 mpb. 



By Bill Hartford AUTO EDITOR 



Prom# machine of Chris Pollard was 
one of the longer -wheel base e nines. . 
Beil speed for Ihe s belched rider 
was jusi a ntck under SO mph 



T hey don't look like wild-eyed. 

speed-crazed scofflaws, bu( sev- 
eral ot them broke the national speed 
limit recently— on iheir '‘bicycles." 

Pedals and sprockets are about the 
only things that these vehicles have m 
common with what you and I know as 
bicycles. A slock bike just doestVl 
have a chance when you're alter a 
$3000 prize for breaking 55 mpb, 

At the 1977 Human Powered Speed 
Championships (PM, page 104, Sept. 
77) the besl competitor clocked 49.93 
mph. Last year White Lightning, a su 
pine landem, came close, with 5-M3 
mph. This year White Lightning was 
the first vehicle lo whoosh past I he 
55 - mp b barrier, with a 66.70-mph 
□Jacking, That locked up (he Abbolt 
prize, named alter Dr. Allan Abbott, a 



Innardt af whit* Lightning, Ksn wilh top nil. 
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Fa si pace, s-lyle and grace were displayed 
by youth who pedaled Doug Male wick is 
beauty (right) to a best run pi 29 .62 mph . 

Sieve SaM's prone bike (middle. right) 
uses honeycomb wheels with polyurethane 
tires molded on. Linear pedals dove (he 
Ironl wheel: wrist motion sloe re the hike. 



high’ Speed cyclist and charter mem’ 
ber and past president of the Interna- 
tional human Powered Vehicle Assn. 

Later in this year scorn petit ion at 
Csiilomia's Ontario Motor Speed’ 
way, the best speed of the day 
was set: 57.07 mph by Vector, No. 

82, a prone layout machine. While not 
eligible !or the Abbott Prize, its iiders 
- Dave Grylls, Scott Andrews and 
Leonard Nitz- were elated at the 
achievement ol setting the highest 
speed ever recorded in five years of 
the human-powered speed runs, 

This year's meet saw dozens of 












)mh mm m 9 



by Gary Witzenburg 

DETflOtT AUTO EDITOR 

T he Eagle, Itie world’s only ftilRime 
four-wheel-drive car, has landed. 
With this earth rover, you get in, start the 
engine, pul the automatic iransmission in 
gear and drive away. There are no hubs 
to lock or unlock, no confusing array of 
levers to shift this way and I hat. On or off 
the road, you just drive it and forget it; the 
only time you'll even realize the 4wd is 
there is when it gets you out of a jam no 
two-wheel^ drive system could. 

Subaru s wagon is the only other 4wd 
automobile on the market (see page 56}. 
Its 4wd system is simple, too, but it must 
be engaged with a floor-mounted lever, is 
recommended for use al 60 mph and be- 
low, and has no limited slip differential 
between the front and rear axles. By con- 

a 




trast, the AMC Eagle's heart is a unique, 
viscous- drive center differential that lets 
the front and rear systems run indepen- 
dently in normal conditions, but transfers 
torque to the higher-traclion end when 
any wheel begins to slip. 

And it works amazingly well, as we dis- 
covered in a day of test driving at AMC s 
Burlington, Wis proving ground. We 
didn't have any ice or snow lo play on, but 
we did try It In slippery mud, sand, wet 
grass and on very sleep hills. AMC engi- 
neers demonstrated (he Eagle's pulling 
power by hauling an enormous 26,000- 
pound road grader with it on a slight up- 
grade on gravel— while a front-drive Cita- 
tion and a rear-drM Mustang chained to- 






gether just sat there and dug holes trying 
to move it. We even slopped our Eagle to 
pose for photographs on I he steepest hill 
around, shut off the engine, then casually 
restarted and drove on up and over. 

The Eagle is not intended to be 
crashed and thrashed around oH-road 
like its cousin, the Jeep, but i Vs designed 
to give its owner the freedom to go almost 
anywhere, any time, without worrying 
about weather or road conditions AMC 
figures there's a large market for that kind 
of mobility Jn an attractive, quiet, roomy 
and comfortable passenger car, Many 
people want to be able to get through "no- 
ma tier -w hal” but don't want the extra 
size, weight, ride harshness and fuel con- 
sumption of a truck-lype 4wd or (be out- 
back pnmiiiveness of a Jeep 

Some may question the wisdom of in- 
troducing a 4wd oar in a lime of great con- 
cern over fuel cost and availability, but 
AMC's Eagle should be thought of as a 
highly economical 4wd vehicle rather 
than a less economical 2wd car, EPA 
economy numbers were not available at 
(Pia*i a turn to papa 170) 



AMC EAGLE CHASSIS 



FULLTIME 
4WD TRANSFER 
CASE WITH 
LIMITED SLiP 




SiAndard chassis of the four-wheel- 
drive Eagle feature* an Independent 
front suspension. Optional ex Ira -duly 
suspension Includes heavier stabilizer 
bar at from, addition of rear stabilizer 
bar and larger shocks. Also optional is 
auiomatic rear loading-leveling with 
air-adjustahis shocks. Electronic height 
sensor triggers compra seo r when pres sure 
changes are needed lo adjust shocks. 









Four-door sedan is on* of throe body styles offered In the Eagle 
line. Car will bo available with many luxury options, like vinyl root 
(shown st felt), power equipment and cruise control, 

pm s leal In hilly terrain revealed impressive performance. The 4wd 
Eagle concept balances comfort of a well-appointed passenger car 
with ruggedness of a four-wheel-drive chassis 



3.G8:1 FINAL DRIVE 
RATIO STANDARD 
C3JB4il OPTIONAL) 
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LIV£ REAR AXLE 
AND LEAF SPRINGS 



REAR WHEEL 
DRIVESHAFT 



15 IN. WHEELS 
AND RADIAL TIRES 



Two-door sedan, like the four-door end station wagon models, la 
166,2 inches overall on a iQ9.3-inch wheelbase. Its height le 56.6 
Inches compared to 55.3 for the four-door and 55.0 for the wagon. 

Station wagon model, like alt Eagles, has seven- Inch ground 
clearance. Curb weight la 3407 pounds compered to 3306 for two- 
door. 3361 for tour-door Width el all models Is 7i,®4 inches. 
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by Paul Weissler 









IP Servicing the 



T 'he American Motors Eagle. Detroit's 
first four-wheel-drive automobile, is 
like nothing else around. It s definitely not 
a Jeep with a car body, and although it 
has the sheet metal of a Concord, a loi 
more was done than boll a frort-dnve 
system to the rear-drive car. It's a 4wd 
automobile lhai stands on its own, and is 
far different from the Subaru, the only oth- 
er 4wd automobile. 

What sets the Eagle apart is that it's the 
world's first mass- product ion car with full * 
frVne 4wd. A limited-slip differential on the 
transfer case divides the torque between 
front and rear axles, even if one axle has 
lost traclion. This is simitar to the limited' 
slip differential, optional on rear-dnve 
cars, that transmits power to both rear 
wheels, even if one has lost traction. 

The constant control Of power to both 
axles contrasts with pari Hi me 4wd, such 
as on Subaru and many utility vehicles 
(including some Jeeps). With part-time, 
you shift into 4wd and lhai locks front and 



rear axles together. Equal power goes 
lo each axle, so you are restricted to 
low -speed operation. Any attempt lo turn 
(which varies the torque requirement be- 
tween axles) musi be done very gently or 
it can result in premature tire and transfer- 
case wear 

Full-lime 4wd isn't new. American Mo- 
tors. since 1973, has had Quadra-Trac. 
an advanced design that contains a limit- 
ed -slip differential. The original Quadra- 
Trac transfer-case differential had spring- 
loaded cone dulches, basically similar to 
Posi-Traciion, Sure-Grip and the other 
opiiona! limited-slips offered on American 
rear-w heel -drive cars 

A new approach 

The new Quadra-Trac transfer case, 
made by Chrysler s New Process Gear 
Div., is an English invention with a new 
approach. Power goes from an input shaft 
into the carrier of a limited-slip differential, 
straight out to the rear axle and also offset 
to ihe left, through a sprocket, chain and a 
second sprocket, to a prop shaft to the 
front axle 



What's unique about this design is the 
way the limited-slip is obtained — with a 
multi-disc clutch (43 plates), in a housing 
filled with a silicone lluid that has a con- 
sistency close to that of Silly Putty at tem- 
peratures ranging from minus 40' F. to 
over 400“ F. The plates are alternately 
slacked very close together One is at- 
tached lo the hub that also carries the 
sprocket for the drive to the front wheels. 
The next is attached to a housing cover 
that is also connected to the output shaft 
tor the rear wheels. The differential carrier 
contains four gears: 

■ One is on the output shaft to the rear 
wheels, ft is called a side gear. 

■ A second, also called a side gear, is 
directly opposite, on the hub to the front 
wheels' sprocket. (Note: in the actual lay- 
out. the sprocket hub fits around the pow- 
er input shaft.) 

■ The third and fourth gears are on a pin 
in the differential carrier, and they are free 
to rotate. Called differential pm ions, Ihese 
gears are positioned af a 90* angle to 
each of the side gears, and are In mesh 
with them. 




Transfer case of full-time 
4wd system houses S unique 
approach to limited slip. A 
clutch, using 43 plates (for 
simplicity, not sit are shown 
in cutaway at left), Is Inside 6 
housing filled with silicone 
fluid, which is honeylike In 
viscosity. Under normal driv- 
ing conditioner the plates ro- 
tate freely, allowing front and 
rear drives haft s to turn at 
their own speed. But when 
one accelerates relative to 
the other (due to a spinning 
wheal), the silicone creates a 
viscous bond between the 
plates, smoothly transferring 
torque to the slower-moving 
drlveahafi. 
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four-wheel-drive Eagle 




Castor adjustment of front wheels is an 
easy procedure mads at strut attachment, 



In simple operation — equal traction to 
all wheels — the power Hows from the in- 
pul shaft into the carrier (the shaft is held 
to the earner by a pin — the same one that 
holds the differential pinion gears). 

The carrier turns. Because power re- 
quirements to all wheels are the same, 
the side and pinion gears are motionless. 
Thus, these gears, the differential carrier, 
plus the output shaft and hub and the sili- 
cone-filled clutch housing, all turn as a 
single part, 

Losing rear traction 

Now let's see what happens when one 
or both ot the rear wheels lose traction. 
Now the output shaft to the rear wheels 
wants more power, which it would waste 
by spinning, since the rear wheel(s) do 
noi have traction, In a conventional differ- 
ential . as the input shaft spun the carrier, 
the output shaft and its side gear would 
spin furiously, forcing the differential pin- 
ion gears to run around the opposite side 
gear (the one to (he front wheels) That 
side gear and the shafts to the front axle 
would remain motionless 

The silicone coupling won’t let this hap- 
pen, II the output shaft to the rear wheels 
tried to spin all by itself, the clutches for 
the shaft to the rear wheels would have to 
shear rapidly through the (hick silicone 
fluid in the narrow space between the 
dutch plates. The resistance would be 
loo great lor this to happen, and the shaft 
would be slowed down, reducing its pow- 
er draw The remainder of the power 
would therefore go to the front wheels. 

!( I here's only a minor difference in 
power requirements between the axles, 
then normal differential action can occur, 
as one set ot clutch plates shears through 
the silicone, moving slowly relative to the 
other set. 

Although the power transler in a trac- 
tion -lost-at-one- axle situation is initially 
limited, it does get better quickly. The 
shearing causes the silicone to heat up 




Periodic maintenance Includes greasing 
si«ve yoke on rear propeller shaft. 




Axle-Eo-englne bracket fiut l> IpOfermd, so 
axle can be lowered to remove oil pen. 

and expand, increasing pressure against 
the clutch plates. This reduces (he shear- 
ing under those conditions and makes the 
differential behave almost as if \\ were 
mechanically locked 

As a result, the transfer case doesn't 
have an arrangement to mechanically 
lock front and rear axles. This is a normal 
feature, along with a low gear ratio, on 
other full-time 4wd systems, including the 
original Q-T. 

A low -gear-lockup as an emergency 
feature may be helpful in selling Jeeps, 
but It's of no real significance on an auto- 
mobile with a full-time system, particularly 
with this transfer case Absence of a man- 
ual lockup also is a simplification, a plus 
on a car that undoubtedly will be bought 
primarily by first-time 4wd motorisls. 

The silicone clutch setup is not only a 




Flexible lube on axle vent goes up Into oar 
body, prevents oil contamination. 




Camber adjustments ere made by turning 
cams on the Eagle's lower control arms. 



lot simpler, but comes on very smoothly, 
absorbs a let of drive-line vibration and 
eliminates "stick-slip." This is a low- 
speed grunting riqlsp that usually occurs 
during low-speed cornering or parking, 
after a long highway run or if the vehicle 
hasn't been used fora while. The cause is 
oil spinning or draining off cone clutches, 
so without cone clutches, it can't occur 
Although the noise was irritating, il of- 
ten went away il you drove in figure-8s to 
recirculate the special transfer case lube. 
If it didn't, the only cure (not guaranteed) 
was (o drain the transfer case, and refill 
with a fresh charge of that special oil. The 
new silicone clutch fluid fill is for life, and 
the clutch assembly is tightly sealed io 
prevent leakage into the transfer case. If 
a seal fails and the silicone leaks in. how- 
(Aftfasc turn to pane JOffj 
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F our-wh&ei drive (4wd) has moved 
from fad lo fact in this country, espe- 
cially In rough- winter areas. Suburbanites 
buy more four-wheelers these days than 
full-sized station wagons. 

Sut the average 4x4 tends to be ex- 
pensive to purchase and even more ex- 
pensive to feed, which puts the 4wd Su- 
baru wagon into a class by rise If . The Su- 
baru four-wheeler's sticker price doesn t 
cause heart attacks ($5399 base), Vet it 
beats the socks off other 4 x4s in terms of 
gas mileage, and it represents a nice 
blend of passenger-car comfort with off- 
road agility. 

used to have a 4wd Chevrolet pickup 
to get me through the snow and slick 
places," says a Minnesota livestock buy- 
er, “and it was averaging nine mpg, I now 
have two Subaru s, can still negotiate any 
terrain and get beiween 24 and 33 
mpg." 

A New York bridge and lunnef lieuten- 
ant echoes, 'It s the least expensive 4wd 
around and gets very goodi gas mile- 
age — 26 to 31 mpg I checked with peo- 
ple who own Subarus before buying and 




found they had no complaints al all." 

Good point, and it brings up another 
Subaru virtue mentioned by a vast major- 
ity of Ihe owners we surveyed; Very tew 
reported needing repairs or service after 




Owrurs rate Subaru'* workmanship top*; 
72.8 percent never needed dealer repairs. 



sale, Only 27,2 percent mentioned me- 
chanical problems of any sort. That's the 
lowest figure we've had in recent years — 
twice as good as the Peugeot and Audi 
5000 and much belter than even the Mark 
V Continental and Honda Accord, 

Air Subaru s come with an unlimited- 
mileage, 12-month warranty, but lew 
owners seem lo need H, A California 
freight handler states, J Part of the reason 




Tall drivers Med legroom light. Second le- 
ver allows smooth shifts between 2/4 wd. 



I bought my Subaru was lor its reliability. 
I'd heard that Subaru has the besl {low- 
est) frequency- of-ropair record of any car, 
domestic or foreign. It must be true, be- 
cause in 1 1,000 miles of driving, I've nev- 
er needed anything done to ihe car ex- 
cept for routine service 



BY MICHAEL LAMM WEST COAST EDITOR 



Trouble-free, economical, 
versatile, well-built, but 
a little short on room 



Opposed four-cylinder engine 
delivers 65 hp, with four-speed 
the only Irsns available. 



Subaru setts a ski dpi ale 
for off- reading 




Driver can shift 
from fwd to 4wd at 
the flip of a lever. 
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When \\ comes to dealer service „ 66.4 
percent of our respondents rated il good 
to excellent- A few, though, warned of 
long wans lor parts. And a New York fire- 
fighter notes,. "Service seems to be better 
from a dealer who sells strictly Sudanis, 
Other owners I've talked to agree. A deal- 
er who sells imports along with American 
cars is hard-pressed to get good mechan- 
ics lor his 'less important' lines and lends 
not to stock (Subaru) parts." 

Subaru again enjoyed extremely high 
marks on quality and workmanship, with 
91,3 percent Of our owners rating it good 
to excellent Representative comments in 
this area include: 

"None of the bothersome little prob- 
lems so common in so many new cars — 
no squeaks, no adjustments needed, no 
pamt touchup, etc."— Michigan speech 
therapist. 

"The wagon is pul together well. It's 
also engineered simply, so it's easy to 
work on "—Minnesota computer pro- 
grammar. 

"One of the best-pui-logether cars I 
have ever owned, "— New Mexico geo- 
detic survey technician. 

And a New York teacher: "Excellent 
quality: interior shows special care. 
Things function as they are supposed to: 
careful attention has been paid to the fin- 
ishing detail," 

We asked owners, too. to give their 
opinions about the Subaru s comfort, A 



North Carolina secretary answered, 'The 
wagon needs more legroom both front 
and rear, particularly in the rear." That's a 
prevalent feeling. Taller drivers told us 
they couldn't move the front seat back far 
enough to get comfortable, and with the 
rear seat folded to extend the cargo deck, 
even short drivers complained of insuffi- 
cient legroom. 

The Subarus ride, however, was gen- 
erally deemed quite comfortable, with no 
sacrifice in handling. A North Carolina 
highway construction inspector men- 
tioned, "it handles great! It's easy for my 

{Please turn in p a ge 200 / 




Rear- test bottom lucks again tt front back 
mat, gives large cargo deck with low till. 



The car with the funny name 

NeM Simon wrote Subaru into the script of 
The Goodbye Girt because, he said, Subaru 
sounds tunny. Toyota and Datsun don't 
sound funny. BMW and Mercedes certainly 
don't sound funny, Bui who can take the 
word Subaru senously? 

Subaru of Amenta Inc, can appreciate ?he 
humor of its name today, because Subaru 
occupies the No. 5 spot in imported ^auto 
sales, which is all the more amazing since, 
in the tale t960s, Subarus first U S market* 
ing adventure — with ihe skateboard-iike 360 
minicar^was a bomb. 

Japan's gigantic Fuji Heavy Industries 
builds Subarus as sort of an aside — 
amongsi aircraft, buses, trucks, railroad foil- 
ing slock, construction equipment, motor 
scooters and tractors. Fuji doesn't market 
Subarus in the United States— Subaru ol 
America remains an independent importer 
R's true, though, that SOA suggests im- 
provements to Fuji 1o help sates in Ibis coun- 
Iry, Many people feel these changes put Su- 
baru on (be American map 

Subaru 's current model lineup includes 
two- and four-poor sedans, the F£ coupe, 

GF hardtop, a lour-docr wagon and the Brat 
pickup, Ail Subarus come with front-wheel 
drive, and the wagon and Brat can be or- 
dered with 4wd, as well. 

With 4wd. a second floor lover allows in- 
stant shitting between- two- and four-wheel 
drive ai running speeds below 50 mph. $u- 
baru's 1595-cc (97-cu in,) flat Four runs on 
regular, leaded fuel except in California, 
where il requires a catalytic converter 



L 

A NATIONWIDE SURVEY BASED ON 638,667 OWNER-DRIVEN MILES 




Rear wiper la one 
of Subaru s many 
Standard features. 



Tailgate Inis 
on spring-loaded 
pneumatic cylinder. 



Clean engine bum* 
leaded regular In all elate* 
but California. 
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How to choose-and use- a 



by Robert Perry Programmable calculators can save you time, effort, even money. They're 





TI-5B and 59 calculator* have 
tiny plug-ln Library Module* 
with tbouaand* ol prepro- 
grammed steps lor everything 
from navigation to statistics. 
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to an average consumer. It didn’t 
take ms lo.ng before we had designed 
ei program to calculate home heut 
loss for energy savings. The pro- 
gram is available free. (Her 

1844 

"There are numerous ways people 
will find to use programs repeated- 
ly/' Eng said, “Uses include home 
heating and girronditioning, deter- 
mining the best buy in solar heating, 
home repairs and more," 



At first glance 

Hewlett-Packard's line ranges 
from its HP-67 and 97 (the 97 having 
a built-in printer) to its new, more 
limited 19C-29C and 33E program- 
mable*- Texas Instruments makes 
three program mablea: the limited 
TI-57, the more advanced T1-5K and 
the top-of-thc-line T1-&9. A* shown 
on the chart (page 162), the Tl-58 
and 59 can both be attached to a Tl 
printer, Sinclair's two program- 
mable?: are the Pin ter prist 1 ! and the 
smaller Cambridge. 

I studied the HP-67, the TDf>9, the 
Sinclair Enterprise and sampled the 
others fora month. There were some 
significant differences and some 
matters of taste, 

Texas Instrument's machines 
take Solid State Software modules 
that are impressive despite their 1 
small plug-in size. Each module can 
hold up to 25 preprogrammed rou- 
tine^ up to a total of 5000 program 
steps. Pick the module from the field 
you need (and Tl offers choices from 



E veryone, sooner or later, comes 
up with some repetitive mathe- 
matical task that a normal calcula- 
tor is not the best tool for. When that 
happens to you, investigate the pro- 
gram m able s. 

Deciding which pocket program- 
mable to buy is largely a matter of 
taste, Texas Instruments offers 
three calculators and their printers 
separately, Hewlett-Packard has 
five programmable* and Sinclair 
Radionics makes two simpler pro- 
gram triable s. 



Home Finance to Navigation), snap 
it into a TI-58 or 59 and all the hard 
programming is done for you. 

Hewlett-Packard competes with 
what they call their Application 
Pacs. While also extensive, they 
tend to pale beside the Tl modules. 

Everyone a programmer 

J asked a friend, James Eng of 
AMD Consulting in New York, how 
thp programmable* could he useful 



In a road rally a programmable 
can figure lima and dlatance for- 
mula* for a winning edge! 



Programmable s are handy lo have around 
the house, especially in tha kitchen. 

You can calculate dinner 
proportions for 6 lo SO, 



Pilots can jh program- 
mable lo kaep track of drift 
even as the winds blow. 



You'll never feel all at aea 
with a programmable aboard. 
It can help you with 
navigation problems. 







programmable calculator 



easy to use, but confusing to buy. We help you out through that confusion. 



Like anything else H you have to 
compare before you buy. And, before 
you can do that, you have to know a 
few points to look for, We .suggest 
you start with these and with our 
chart, 

■ Languages. Texas Instruments 
uses a modified algebraic lanpug? 
they call AOS. You enter a propram 



to solve from left to right, just as you 
would read it, Hewlett-Packard uses 
RPN, which stands for Reverse Pol 
ish Notation. RPN is more confusing 
to the beginner, Problems are en- 
tered as if you were writing them 
out. The logic is not as instantly ap- 
parent. However, RPN is preferred 
by many — myself included — as ]t 



displays intermediate answers in a 
longer problem as you go along. 

■ Primers. If you need hard copies 
of your work, you need a printer. The 
HP-97 has n built-in printer. The TI- 
58 and the 59 can hook up to the Tex- 
as Instruments PC- 100 series print- 
ers. The mil in difference is that the 
T1 printer allows words as well es 
numbers. Sinclair has no printer, 

■ Programming memory. When you 
write a program, you use a memory. 
Memory is measured in "steps." TIN 
programmable^. can have up to OfiO 
program steps— but there is a draw- 
back. The more program steps, the 

(P.'eaae iufn to page r dz/ 



Builders, architects and engineers use programmable 
calculators to save time figuring repetitive items. 



In your home, a programmable can help you eave money 
by keeping track of monthly expenses, balancing your 
checking account, keeping 
your budget orderly. 









living v chi Hi and mallei. a My vile Seaport shipwright hand-caruee a fitting notch In a 
massive spar for the Cftartes W- Morgan, the only existing American whaler. 



Restoring a whaling ship 
with traditional materials 
amounts to finishing a 
carpentry job that started 
a century and a half ago, 

by Geoffrey Bocca 

A t Mystic Seaport in Mystic. 

Conn., they are restoring the 
Chartm W. Morgnir, the only surviv- 
ing American whaEing ship, to the 
condition she was in when she was 
built nearly 1&0 years ago, Ship- 
wrights. painters, riggers and caulk- 
ers have all taken a huge step back 
to the principles which existed in the 
first half of the 19th century. 

They laid dow n new deck planks of 
long-leaf yellow heart pine, and 
drove oakum into the deck seams. 
New brick "'try-works 1 ' in which 
blubber was boiled have filled the 
great hole left by the old. Wooden 
'"trunnela” (corruption of "tree 
nails' 1 ), some of them Ifi inches long, 
secure planks of oak and pine. Fol- 
lowing the traditions, shipwrights 
fastened the new plates with bronze 
deck spikes* countersunk and 
bunged. 

Like the old days 

It is perhaps the most exciting 
task ever undertaken to bring 
American maritime history back to 
life. Twenty-two full-time experts 
have worked on the ship, with sever- 
al part-timers learning the crafts of 
wooden ship construction. The M or- 



I ' 
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Shown under sail at left, the 138-year-olcl 
Charles W, Morgan ended her whaling ca- 
rver In 1921, la now being teetered at My*- 
tic Seaport, Conn. Below, worker drlvee In a 
t runnel (tree nail or dowel) to fasten 2ft. 
inch-thick plank 1o hull rfba. 






ga w cost nearly $5O f 0OO to build in 
1841. Her 1867 register dimensions 
are recorded as: knjfth, 105,6 feet; 
beam, 27,7 feet; depth of hold, 17,6 
feet; gross tonnage, 313.75. 

Into a ship only one-third the 
length and breadth of a football 
field, more than 30 men were packed 
with two years’ supply of food and 
water, braving climates from North 
Pole to South Pole and around Cape 
' Horn to the equatorial Pacific to 
catch that richest and most legend- 
ary of beasts, the whale, 

Th e Charles W. Morgan, named af- 
ter her first owner, sailed out of New 
Bedford, Mass., on Sept, 6, 1841, 
rounded the tempestuous Horn and 
headed into the Pacific, Three years 
and four months later, she returned 
to New Bedford with 2400 barrels of 
whale oil and 10.000 pounds of ba- 
leen (whalebone: from the French 
bateiue, meaning whale), The cargo 
w as worth £56 H 0GQ. 

Retired and refitted 

The Morgan made 37 voyages at! 
around the world until she w r as re- 
tired in 1921. By that time she had 
been home to more than 1000 whale- 
men and 21 masters. She was res- 
cued from the wreckers by Col, Ed- 
ward H,R, Green, wealthy grandson 
of Edward "Black Hawk" Green, 
who owned her from 1849 to 1859. 

Green gave the ship a berth at his 
Massachusetts summer home, refit- 
ted her and opened her to the public. 
When he died in 1935, however, it 
was found that no funds existed to 
maintain her, She began to deterio- 
rate seriously, and the 1938 hurri- 
cane almost destroyed her. She was 
saved by the Mystic Seaport Muse- 
um, a 4(hacre wonderland devoted to 
America’s maritime heritage. It in- 
cludes 200 ships, a shipyard, craft 
shops, exhibits of marine art, figure- 
head museums and other delights 
for wooden-tooat lovers. 

On Oct. 31, 1941, the Mortem, then 
100 years old, was towed to Mystic. 
She arrived just under the wire of 
history. The United States entered 
World War II five weeks later. Had 
the Morgan's voyage been delayed, 
no time, money or men would have 
been available. 

But there she is today, the pride of 
Mystic Seaport. From 1941 until 
Dee. 6, 1973. she was enrased on dry 
land in sand and gravel, The monu- 
mental job of dredging her out and 
refloating her fell to Maynard Bray, 
then supervisor of Mystic s shipyard 
and associate curator of ships. First* 
he and his crew removed 35 tons of 
topside ballast and took down the 
topmasts to lighten her further, The 
dredging took three weeks, followed 
by a long wait for an easterly storm 
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which would bring 
the extra-high tides 
necessary to float the 
ship. Six tries were 
made in November, 
but the Morgan re- 
mained stuck fast in 
the sand. Further 
dredging was done 
under the vessel, 
dropping her 15 
inches. Finally, on 
Dec, 6, at 4:50 in the 

morning, she floated 
free in rain and pitch 
darkness. Restora- 
tion began soon after, 
and she was hack in 
the water at the 
newly constructed 
Chubb’s Wharf by 
July 4, 1976, just in time for the Bi- 
centennial celebration, where visi- 
tors could watch restoration work as 
it continued. 

The restoration of the Morgan t 
which has been ongoing since 197-3, 
proved to be an immense challenge, 
She was built before blueprints. In 
those days a ship Was constructed 
from day to day by word of mouth. 
“Give me more space here," an own- 
er would say to the shipbuilder* and 
it was done. 

Don Robinson, director of the res- 
toration, has combed records, illus- 
trations, photographs, histories, 
“Rebuilding such a ship is detective 
work." he says. “The traces of an old 
paint line can tell us how and where 
the ship was painted. The pattern of 

FH fur-TT to p.jge 172) 



The Morgan in moved into position in a lift dock at Mystic lor 
repairs to her hull. Restoration was started in 1973. 



Huge C-clampa hold new planking In place 
during fastening (upper right). Interior of 
hold (lower right) shows slacks of bricks 
used as ballast. New yard (below) was 
milled on museum's glpnt spar lathe, capa- 
ble of turning timbers 35 feet long. 







-‘|1'S got a tot of the Firebird in its styl- 
9 ing," enthused a New York supervi- 
sor about his Sunbird coupe, "and from 
the side it looks like a smaller version of 
the Mercedes 45Q-SLC " 

"I bought mine because I think it's a 
cute car," purrs an Illinois secretary. 

"The Sun bird's styling caught my eye, " 
asserts a South Carolina 'bank execu- 
tive, 

Virtually all owners mentioned the influ- 
ence of styling on his or her buying deci- 
sion. And 52,5 percent ranked appear- 
ance as Ihe Sunbird's No. 1 drawing 
card. 

The word "sporty" often found its way 




mileage. The “Iron Duke" four-cylinder 
Pontiac engine averaged 21.0 to 26.3 
mpg in aclual driving, I he Buick -supplied 
V6 about three mpg less. Yet here's an 
economy car— usually with automatic 
transmission — (hai doesn't give limp- 
wnsied performance. "The V6 lets the 
Sun bird run rings around my Grand Prix 
with the 350-cu.-in, VS," slates an Ohio 
payroll auditor. 

"The 2. 5- liter Four gives excellent pick- 
up for passing and also at red tights; 1 
says a North Carolina farmer. A New York 
optician notes, "The Sunbird V6 has a lot 
of power, and the car certainly handles 
very nicely." 




The Sport Hatch has Insulation and bright- 
work that's extra in other body types. 



into our respondents' vocabulary, particu- 
larly to describe the fhre e-door hatch- 
back. But several owners applied "spor- 
ty' even to their Sunbird wagons 
Not that looks alone drew them into 



dealer showrooms. "I'd been looking for a 
car in this size range,' says a Wisconsin 
foundry manager, "and the Sunbird of* 
lered the best price. I'd owned Pontiacs 
betore; they're good cars." 

A Colorado attorney; "1 bought mine 
because it's one of the few smalt Ameri- 
can cars into which I can fit " 

An Illinois printer; I wanted an Ameri- 
can-made car that would give me good 
gas mileage. I believe in buying Ameri- 
can^ 

And a self-employed North Carolinian. 

I wanted a small car with good gas mile- 
age — one that would bo dependable. 
And I didn’t want to settle for anything less 
sporty looking." 

Sunbird owners told us that, by and 
large, they re pleased with their cars gas 



BY MICHAEL LAMM west coaspeoitor 




GM designers Admit borrowing Inspiration 
for fast back H-btidy from Kalian Ferrari. 



Handling became another area of 
praise "Hugs the road," was lotted down 
by a Texas accountant, "It's an easy car 
to handle and park," stales a New York 
librarian, adding "last winter my Sunbird 
handled well even on bad. icy roads. It 

J 




Minor mechanical maladies 
mar romances that 
began with love at 
first sight 
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never lends to skid. F could stop halfway 
u p an icy hi 1 1 beh i rid a sc hool bus a nd start 
up again without spinning the wheels. 
That's saying a lot lor the radial tires. ' 

Comfort led to muted reactions, partic- 
ularly In the rear- seat area. A Colorado 
rancher told us. "This car is really built for 
two people. Bui an Ohio waitress rebut- 
ted, "Very comfortable rrde — feels like a 




With seats folded, there's room for 4 xfl ply- 
wood, but owners miss hidden bin. 



much larger car." And an Ohio legal sec- 
ret ary: "Supersmooth ride for a small 
car." 

Sunbirds tend to be short on rear-seal 
legroom. A Michigan draftsman: It's a 
very comfortable car for ils size, but only if 
you sit up front. Rear seating is poor." 

Trunk space also seemed abbreviated. 
Many said Ihe coupe trunk is very shallow, 
and won't take grocery bags upright. As 
for the hatchback, a New York editor was 
one of several owners who suggested. 

■ I'd like a hidden compartment, so every- 
thing isn't visible to potential thieves.' 

Sunbird owners did report mechanical 
problems: 61,7 percent had to return to 
their dealers wiihin ihe firs! few months of 
ownership. But most maladies were mi- 
nor and quickly remedied. 

My car stalled soon after I bought it,” 
slates a Michigan medical records librari- 
an, "and I had to have if towed to the deal- 
er. He fixed it within two hours, and I 
haven t had any l rouble since. 

Carburetor ills were the Sunbird's 
mosf-often-ci ted problem hesitation, flat- 
spotting. surging and so on. Oil leaks 
plagued 11 percent oi the cars and 
brakes 9 percent An Illinois R-N told us, 
"In my third month of ownership, the 
brake master cylinder needed replace- 
ment The dealer replaced it under war- 
ranty, but three days later the pedal was 
again not effective when depressed I had 
(Please turn to pa ge 1 92 } 



The Suntnrds sparkle 

Ponhac s Sunbird shades GM s H-body with 
the Chevrolet Monza, Olds Starfire and 
Buick Skyhawk— has since 1975 AH irace 
thei* ancestry back to Ihe Voga. 

The Sunbird comes in three body styles 
hatchback coupe, notchback two-dnor and 
three-door Salari wagon. The Sunbird also 
otters Ihree different engines, plus three 
transmissions. 

The 2.5-liler. tSf-cu.-in. Four was devel- 
oped by Pontiac in 1977, together with the 
301 Vfl Nicknamed the Iron Duke, the Four 
represents half the VB and uses identical 
pistons and rods. It boasts a Fuel-efficient 
crp-sslfow head and, in modiked form, the 
Iron Duke also powers some of GM s 19BQ 
X-Cars. 

The Buiek-buih £31 V& and a Chevrolet- 
supplied 305 V8 are optionally available m 
Sunbirds. Horsepower For ihe Four stands at 
90. with ihe V6 delivering 1 15 and the V8 
rated at 13Q net. 

In addition to foe Turbo Hydra- Matic £50 
transmission, Sunbird buyers can specify a 
manual four-speed and am overdrive live- 
speed gearbox. In our sampling, the live- 
speed turned oul lo be the least popular, 
with only 2.9 percent ordering it. (Only 1.9 
percent opted for the 305 Vfl.} 

The Sunbird s long option list includes 
nearly every power and comfort accessory 
available in foe larger Pontiacs. Also of impr- 
est: a Formula appearance package, with 
large rocker decals aluminum wheels and 
bold paml schemes — much like the Fbebird 
Formula graphics package. 



A NATIONWIDE SURVEY BASED ON 754,342 OWNER-DRIVEN MILES 




Owners rate front 
seats lops, but judge 
rear ones the pits. 



Engine choices Include 
the Four, VG and V8 r 
plus three gearboxes, 



Sunbird shares H-bodles 
with Monza, Start! re 
and Skyhawk. 



Sporty Interior complements sporty exteri- 
or, with console and five-speed available. 
Four-cylinder Iron Duke gives good combi- 
nation of performance and economy, as 
does Buick V6, but Sunbird V8 sampling 
turned out to be too small to tabulate. 
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Build this easy-to-use 
spinning wheel 

This contemporary quill -type Penguin Wheel 1 is 
simple to build from PM plans— and easy to use. 

by Joseph R, Provey 

ASSISTANT HOME AND $HGP EDITOR 



I pi ay foot bull and baseball, have 
worked as a builder and don't 
take guff from anybody. I also like to 
relax by spinning wool into yarn. 

Surprisingly enough, it's an easy 
hobby to get started in. The Penguin 
Wheel (so named because it resem- 
bles the familiar, web-footed bird) is 
a clever quill-type design that’s fair- 
ly simple to learn on. Compared to 
the price of most ready-made wheels 
($200 and upk the Penguin is inex- 
pensive to build. Materials will cost 
about $70 if you mail-order both the 
plywood and hardware kit, (See sup- 



SPINNING WHEEL CONSTRUCTION 



DETAIL PARTE 




HiP GROOVE THROUGH 
AND PLUG WIT H 
FILLF.H BLOCK 



■ICM'B 



DETAIL PART C 
TOP VIEW 



1 I 'S "■ D I A. HOLE 
71"' DEEP 



3 ' 8 " DlA HOLE 
S. r 8" DEEP 
II PLACES! 



10- 1 4' 



1 1 A" RADIUS 



3:8' ' DlA. HOLE. \ 

PLUG WITH 3 0" OOWfl.' 



3 16 DlA, HOLE 



W DlA HOLE 



t.s" DlA. HOLE 



DRILL 7: 3 DlA 
HOLE TO FORM 
INSIDE CURVE 
RADIUS 



GROOVE, 

3- I&" WIDE * 
&. ; 32' r DEEP 



S 32 lr Dl A 
HOLE — " 



DRILL AND 
TAP FOR 
3 II.' " 
THREAD ' 



Pi LOT HOLE FOR HINGE SCREW (I PLACES' 



DETAIL PART F 
3t 4" DlA. HOLE 



.CyDNTtRBOftt 
1 3 ft" UlA. Bv 
3 0“ DEEP 
E4 PLACESl 



1 ■f'OIA hole 
ION CENTER i 



’3W" 

DlA. 

HOLE 
I? PLACES! 



MATERIALS LIST— SPINNING WHEEL 

K*y Pci Sin and ctaaenpilrai 

A 1 ^ * lato'-dia Hwga wfied) 

9 1 1 Vi* ■: 5 H ■ 'D'-T plywood' jlr eadlis) 

C 1 ’to. X 1QV> X 14to ■ plywoed' .;bawi 

D 1 to w «*1 maMa 1 (unaH wbWl| 

E 1 1 k 1 to h 1 S' aok) mad*' {footman ««*r) . 

rg> Arid friar* (D aiza 

F 1 I to * 3H * am- uW rtiapta- luptightl. 

G I x Sjto‘qkiw?l IgpH arm (»NJ (auillj 

H ? to' * b x to' napie plug 

1 1 H'dli k to' inapt (Mug 

H,ir.1w4',Tiri> hit induckii S’ tubular bo* |Ji rn«al IflelrTMfl (Kj i 
to ■ I rr^il inqrs - \L I 't - 1 Vi ■ rh bell (M I . Si -2' (h 

boll I N). 1 nylon busing* (QJ. 9 to'.dla * to' rh bcMIa i PI ; 5 to ■ 
Ip kmjws lOi . 2 i to: lh »o pw* (fi} ; * to" eval- heao 

mac Pune acre* i;S). acorn ni/i apaeni I'Ti. trial mu* p*n IU); 
2 -2'hm0a |V). 3 rutpr toal wtttii«ra*a |WJ. wp#r .hm Y 
fhaftnk* |X). tow# net*. to' iTurfr da < Vi 
MIbc : Lighi eah dam, polyurd hint varnnn, vwe gtoe 
■UM (wrdwpprf jmopla Or birch| wiMI. iuntwr i.‘ura OfjNrtli Kl 
You can aubaHNif daw pm* tor «M>d mapkt dee* 



DETAIL PART a BOTTOM VIEW 

■ 1 0- 1 H" — — 



ATTACH TO 
PART C* 



ATTACH 
TO H| Pf 
ONLY ^ 



EACH SQUARE 

EQUALS 1" 



I ''?"- DlA HOLE 
S.l" DEEP 
FOB PLUG 
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pliers list. pEige Lll 1). The coat is less 
if you build the wheel from scratch. 
Be advised that many lumberyards 
will only sell the maple' veneer, lum- 
ber-core plywood by the full 4x&-ft. 
sheet. Unless you have other uses 
for the wood, you are bettor off mail- 
order in g u smaller panel , 

Building the wheel 

("ui. all the pieces as shown in the 
plans on page 104. A bench saw ran 
be used for most straight cuts, da- 
does and grooves. A sabre saw will 
do for cutting curves and slots, 



There are several special cuts and 
borings which you should pay atten- 
tion to. When cutting the upright 
(F)„ for instance, he sure the sides 
Eire squared so that the holes for the 
hearings can be bored accurately. 
To bore the axle shaft holes, first 

iF'i .f-e £u ■■ f . topjjje 



Cradhi 

WTvhH design Hcn>en Gi>«r, torrnw pjtfessar or flas-gn unit- 
vMilyoi cukynatj Whan cwniruciion. biufe-artf-wwi* pftfr 
(dc PloMrtO dcauAa ConCulUi 'I ONI* Afifawi. spinning 
es-sen af . School PrcKiudsCo He , Goto pholos Cart Wees* 
Shearer design and ejacuiian J$£k*w , Swa 

and eonsifuciMjfi by lh* onto* 





Spinning is an easy shill to master 
on this quill- type wheel (top and 
left). The ireadle- powered machine 
requires Irttie effort to operate end 
is easy to build from PM's plans 
and hardware kit. Plans lor match- 
ing stool (middle photo, above) are 
also provided. After you've built it, 
use the wheel to spin richly tex- 
tured yams for knitting or weaving 
garments like the sweater (above). 
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2 Closet-size bath has maxi-space 

Before Iti redo there w>9 no a lor age space and barely room 10 lurii 
around in Mi it tiny half-batn. The designer opened up the area by 
utilizing Elj*r r i earner toilel, repositioning the entry and tilting it with 
a pocket door that tilde* out ol Iht way into e walk The area now 
accommodates a large vanity and three-wey mirror, with both offer- 
ing storage apoc*. Ceramic flooring, improved hghling end venting 
era finishing touches that add to the character of this heft- bath. 



IRS EREHWa 




3 Bath redo has storage space for all 

The original prohltmi in 1hb bathroom mad* Jt a ramodalaf^a delight. 
The tub premaniad lha bathroom door from opening completely, and 
■ lor ago apace wat llmltad, Wo relocated a new lub and added cabi- 
net! over the ihower, toilet and in the vanity area. A turned gliu 
Inaerl In ihe partition separating lubfahowti and loflal I* an elegant 
detail. The clay til* on the floor end surrounding the bathlub pro- 
vides a handsome, natural finith to complement the wood cabinets. 




fixes for bath problems 



by Penefope Angel] 

ASS I St AIMT HOME AMO SHOP EDITOR 

T he bathroom may be the one 
room in your home whtue conve- 
nience is the most important fea- 
ture, Too often , however, bathrooms! 
appear to be poorly pi tinned after- 
thoughts that fit into leftover spue**. 
This is apparent when a family be- 
gins to use that space, It's a reason 
why bath remodeling is so common. 

We’ve selected four bathrooms in 
varying degrees of need, Koch has 
l 1 1 - own special problem. The prob- 
lems may be a]] too familiar to you. 

The remodeled rooms incorporat- 
ing our solution & are show ft on this 
and the farina page. Design and con- 
struction notes and drawings, a,4 
well as manufacturer information, 
are on the following pages, so you 
can adapt the ideas to your needs. 

fft'OBse i fj page T65 J 



T Afner cin Plywood Attn . 2 3. i. H^rry H&rLnwi 
Httjweod cjc. 'e: assign Cii!ifl(mi& BfldwOOC Aten 

CanaJn»<;;iQn or wiihDDd c-atmum Rcnurto CapOtoMO- 





bath clutter 



Thl* 30-In.- eld* redwood cabinet 
add* floor-to-celling ttoreg* ipece 
to e email baihroom and actually 
glvet rha room vlaual intaraat. The 
unit la deaignad to h* hull! with 
■hoft langihe d lumbar and II can 
b* adapted to fit wherevar epaca 
la aval labia tuch at ovar the to Hal 
or vanity (see plana) , 
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^smashing 
ideas lor bedrooms 



Noted intenor decorator Ann Heller 
created four bedrooms full of ideas. 
We show you how to build them. 



by Harry Wicks 

HOWE A NO SHOP EDI TOR 



Y ou don't have to spend a fortune 
to improve the looks and func- 
tion of the bedrooms in your home. 
Using imagination and eaay-to- 
work-with plywood, we created four 
rooms loaded with ideas that you 
can duplicate. 

The teen-age girl's room with its 
contemporary four-poster ia sure to 
delight your daughter, To keep a boy 
happy, we've developed a trundle 
bn*d system that lets him squirrel 
away his treasures whenever the 
urge strikes him. For Mom and Dad 
there's an elegant headboard with 
carpet-wrapped posts and conve- 





2 Easy cleanup was the aim when we de- 
signed this mom. Above, youngster' ■ gear 
stores quickly under bed to easily achieve a 
Clean room (left). 

3 Qsn-gusst room shows that sometimes It 



can pay to be in the red. See following 
pages tor how-to-build information. 

4 Putting a qmesrvsize bed In a pint-size 
room took some doing. Headboard adds 
pleasing, functional touch. 



nient shelf for telephone, radio, TV 
or the like. Wc'vi 1 also created Jin ar- 
nmgenient that quickly converts 
your den to si bedroom for guests. 
To keep down costs, 21 1 L projects 
urc built using plywood and pine. 
Since most parts are then covered 
with either self-ad hettive plastic 
wallcovering or carpeting, you can 
work with low cost £ -D plywood, if 
desired, to keep down costs. 

SHOPPING I N FORMATION 
ft+drpotn fro. n'WAUcovennBSi Pr*ay on In* fc«l FiaKomho 
wtiii \t»ih 'rom ComirH‘* H’i >i Small World oofsclionl 
flufl. Mapw* Om.pT. Weaver lulUid ol An» nytori Phan* 
Beli Syfllem Acc&ni Phone 

Bwdnjpfln No. 2; w*a»v*noflr CM Aeturtjftiflnco [and coo 1 ’ 
Oinaiwl i40fif. K)t KDWiia horn Com&ih s ‘Xo<m Ar Fmi 

Slghl mllecrjon Run Swmi RpunimiCinl lufc*d o i Ai’no 
K&SuriUitHtrr nylon Ptrorw Bun System Noteworthy Wall 
Phene 

&*dr«nn ho ]; Winnowing CcrmWKi Camilla liffn "Leva 
Al F«l Sighl" coKKMon wm* coumei cover, n$j is Con-Tan 
txand liWiiri Ruy: Gunny a Touched Valval tufted ad Anio 
nylon Phone BsH Sjslnn Miclmy Wou» Phone 
Bedroom No. A. WaHcOrtnng ImernMija Iron Cornarh s 
Lm( Ai 1‘irsi coH&ctson Ruq Aidoha Sqtfaiiifi Hiflh. 
land* of Anso nylon Phorw Ball System ScMlpl'/r* 

Phono (bnjwnj 

All room IwnisIhnQii atoa dCMSSdnflt art try J.G. PerYtey t30l 
AvffOj* Dl i™? A^ruj-ncaB ho* Yort:. N V 10Q1& 

&1yiog Anri He^lai 

PM chcta* Colo 1 . Harry Herman 

EHachand-Wte, Rosario CgpMt»lD 

SEPTEMBER 1979 109 



How to create our great bedroom ideas 



Due to its targe size, the four-poster 
bed is created in modular form to 
permit easy, in-the-room final as- 
sembly, The bottom frame is too 
bulky to move when assembled, 
which means you should plan to join 
these parts in the room where the 
bed will remain. 

Remember, the four posts should 
be dimensioned to ceiling height— 
so measure your room before cut- 
ting the plywood for the posts. Ceil- 
ings are rarely perfectly level, so 
you might be wise to allow an extra 
inch or two between the top of the 
posts and the ceiling. Note that the 
posts are ^ in. shy of touching the 
bottom platform; This allows clear- 
ance for the carpeting on the bed's 
platform. 

Once the bed is assembled, finish 



by covering it with a print in the 
self-adhesive wallcovering collec- 
tion to suit your room decor. 

Master bedroom.: [f desired, lum- 
ber cost for this project can be held 
down by buying a 2x8- ft, X A- in,- ply- 
wood panel for the posts and a -1 x6- 
ft, panel for the backboard. This will 
cost about $2o. For easier nailing 
when assembling, glue and nail the 



K#v Pci Sla ind th-KripItafl 

a s 4 * 26 x mr A-Dtfywttd 

E £ 4 * 26 « SS4' A-D plywood 

C 4 Vt if 74 774 ’ A- D pywOOd 

D 4 4 x 74 x JM’ A-D pijrwood 

£ 6 4 x 74 x 1 2**' Af) plywood 

F S 4 * V\ n. 1 2 ■■■+'■ a-D plywood 

■S i 4*114- 774'A-DplywOBO 

H 2 4 i 114 :* §64 A-D plywood 

I a 4 x * , 074’ A O ziywwiO 

J 6 4 * 3 874" A-p plywood 

K 2 4 ■ I3U w 04 ' A-D plywood 



blocks D to the inside members F be- 
fore joining the posts to the center 

rectangle. 

Trundle bed: Use a straightedge 
guide and portable circular saw to 
cut all pieces to size. Glue and nail 
the back to the sides, then add the 
top and bottom. Attach the continu- 
ous hinge to the top edge and to the 
lid face. Add support block G at can- 



to 2 *4 >: >4 x 7&Y pipe 

O 2 14 * iVp * 54' tune 

P a iVi * 14 w 16'fNf* 

□ a m * 14 * is-c*™ 

Mltc.-; 4 m 3" plywood dsarfi las wgd.S, 24 1 4 too IQ fh 
«rew3 B 1 Ho 10 f" ti'iwi 1 4' llrtiihlrtfl lUih, qImi 



MATERIALS LSST— FOUR- POSTER BED 



K*¥ 


Pe*. 


Si™ and (hicrntlw 


L 


2 


4 x T34 ■ TT4' A-D plywood 


M 




Vi >: 554 X 7tt4' A-D plywood 


Mil 




4a - t&4 - 


M2 




74 X 4&- 


M3 




74 x 3*4’ 



2 n IT-S.'B" 
NOTCH 




END PLAT FORM 
i2 FtEOD 



SIDE PLATFORM 
\2 REGD.) 



1 1 0 POPU LAR M E CH A Nl CS 




Building the contemporary four-poster 





Clamps are handy for holding boards in 
place while nailing. A temporary center- 
piece permits lifting ends to apply glue. 



Precision crosscuts in plywood are made 
with a clamped straightedge. Panels are 
supported by ihree 2 x 4s on sawhorses. 





After gluing up rectangle, lack temporary 
diagonal braces In comers to hold It square 
while the glue sets overnight. 



A jig wrapped around the edge of work 
guides sabre saw for vertical notch cut. 
This works better than the saw s guide. 





Assemble notched posts wllh glue and 
mile. Note that notch width varies Vi In. be- 
tween the and 4- In.- wide strips. 



TO facilitate nailing of the post pieces, 
clamp a filler block as shown. Set nails and 
till the depressions with wood Hilar. 



MASTER BEDROOM HEADBOARD 




Kty net. SIm >nd U*#eMplton 

A 1 jt JG h 60 VT a- 0 jtfywwd 

0 i Itx3b x MV A-0 plywood 

c i n * i w m sov " pi»>* 

D B ti»SK SVi" Pino 
E ! V| j. 4 * W' A D ptywrad 

F 4 l* x x Sfi ' A-D plywood 

WIk.: 1 MT tlniihinq nulls. flHw. # rfa 12 * i" fti *0*W* 



Building the headboard 





Post should tie held securely In place — a 
€ 'damp Is being used hare— while you 
bore the pilot holes for the screws. 




Platform* era made up *• Individual units,, 
then secured to the bed frame with nails or 
•crews *t final assembly in the bedroom 



For easier hammering, fasten blocks 0 to 
In Ida strips before ns King to backboard r 




Nest, glut end nsll the outer strips end than 
add the front pieces^ 
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section view 




BOY'S TRUNDLE BED AND CUBE 

U$£ * I 2 " FINISHING 
NAil.S ANOCLUE TO 
assemble 



I I ?" NO 10 
F M &CAEW 
1 2 HI (ID 



mite: « 

AT CUHNEHS 





MATERIALS LIST— TRUNDLE BED 

Kay Pea. Sl» ami daacrlpHon 

a i 4 k aa^ i* ^ 75' A-0 sny*ood 
fi 1 4 > 3 »< i * A'O plv*ood 

C i 4 x t&4 * 75* A' D plywood 

0 3 4 * 104* - 38*AO(*ywwi 

E t 4 * 114 - 744" A-0 plywood 

F ? 4 -i 5 A 7 &■ A D ptywOM 

fl I lh k 111 »' 1&4i'pirtp- 

H 2 4 * IV* * 75' lalt-E* 

1 2 I,i > lVi K 13- latte* 

J t 14'|*iw 

K 1 14" 73* CWnbiVQu* hirvq* 

Mlae.i 14'Hn«iNofli n#lla, QNs. pus io>p>o*mli 

CUBE 

L 3 . 4 * IB ■ If A-D plywood 

M 3 4 - 15 * IflrA.q plywood 

N 3 4 * IS " 1 5-' A - 0 plywood 

Ulae.; 1 4" *ir>shing nails. qIiat 



Hold hinge in place with masking lap* while 
you mark locations for screw holes’ A self- 
centering punch works best. 



Support block G with rounded feed edge 
Tits snugly between the top end bottom 
edge* to help keep th* top from sagging. 




Fastening a trundle bed hinge 






3 1 J k 6 " 
CyTGLiT 
lUNt IN 
t ACftUMli 



ter as shown. Our bed is finished by 
covering nil exposed surface k with 
carpeting to match thi+ floor. Chock 
carpet thickneaa and make certain 
that lattice surround I is wide 
enough to hide carpet edges fully. If 
nee ess Ary, buy wider lattice, 

Cube: Cut the plywood parts for 
the cube and assemble with glue and 
nails, Ease all corners with a plane, 
sand smooth, prime and paint, 
Curat room; Thi-s setup consists, 
basically, of two cubes with n plat- 
form {shell) between them. Assem- 
ble parts as shown and finish by cov- 
ering the exposed vertical surfaces 
with carpeting. Carpeting can lie 
joined to plywood using staples, dou- 
ble-faced tape or both. Quality car- 
pet tapes are available at floor-cov- 
ering and hardware stores. IN 



Assembling the guest-bed components 



DUAL-PURPOSE GUEST BED 



j Hi , I !i?" CARAIAGt SULf 



END UNIT 
BHOD I 



k*y 

A 

a 

c 

D 

E 

F 

G 

Ml*c 



MATERIALS LIST— GUEST SED 
N* 



a 

3 
3 

3 

1 4 a 

1 14 

1 * <t* ; 1 4 , 



datortollon 

> 39 ' A D plywood 
2 $ 4 * A -0 plywood 
* H J A. D plywood 
> 77“ A-D plywood 
54 ■ 1 8 " A -0 ptywood 
■ 77 * A D plywood 
( 34 * 10 tir 

4 " carnag* oai waanttr nm 14 " im- 



illiinQ r,*H gJua 




Assemble th* and cubes; then, using a *e- 
br» MW, cut the access holes In the roar, 
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Use ■ temporary cleat to support tha center 
rectangle while boring the bolt holes. 



Access hole* mike It assy to attach th# 
connecting bolls. The top Is glued I star. 





BELT SANDER BASICS 



I f the students in my udult educa- 
tion class represent an accurate 
cross section of do-it-yourselfers, 
the portable belt wander is one of the 
favored homeowner power tools, 
Surprisingly, though, many people 
who own the tool do not know how to 
get the most out of it. And that is a 
pity, because a belt sander can save 
literally hours of hard work h and 
provide a smoother finish than most 
of us have the patience to achieve 
when rubbing by hand. 

Though available in a great vari- 
ety of configurations and ajzes, all 
belt sunders work on the same prin- 
ciple — a loop or belt of adhesive grit 
travels in a straight line around two 
drums and across a platen. Platen 
size is important because this is the 
actual area of the belt that is .sand- 
ing when the belt is traveling. Be- 
cause of the belt sander's power* it is 
very important that you use the tool 
correctly: 

■ Always keep the platen flat on 
the work or you will create gouges, 
bevels find the like, 

9 Always keep the sander moving. 
The test run across the grain (below) 
gives a dramatic example of w hat re- 
sults when a belt sander is left run- 
ning too long in one spot. 

■ Always push the belt sander hack 



and forth with the grain of the wood 
to avoid scratches, 

■ Always make sure that you have 
adequate electrical cord to reach the 
full length of the work. If you forget 
to check this out beforehand, you 
stand n good chance of the tine stop- 
ping the Sander in mid stroke — with 
inevitable gouging of work. If you 
should require an extension cord, 
make certain that you use the right, 
size — not ft lamp cord. 

When you go Ln buy a belt sander, 



Bert sander size {kf. 3*24 in., above) refer; 
to the width end length of belt that the tool 
will accommodate. Size of sander shown is 
suited for most craftsmen. 




SANDS R 
BAG 



LINE 

CORD 



r rqnt 
HANDLF 



dust 



« 24" SELT 



your dealer probably will stock the 
most popular homeowner sizes- 
3x21 in. and 3x24 in. — as well as 
some larger professional models, 
You are well advised to pick one of 
the homeowner sizes. Greater size 
also means greater weight you must 
heft around. Considering the slight 
increase in platen size., it 3sn 't. worth 
all that extra sweat. (The profes- 
sionals choose the biggies because of 
their industrial- rated longer-life 
construction.) iw 




Platen size, 3*5 in, here, It the area that Is 
being sanded when belt is moving. Platen 
should be held Pal against the workpiece at 
all times to prevent dishing. 




Betti are marked for correct installation. 
Arrow A on the belt should always travel In 
the direction shown by arrows 0, 




Small stop— thinner than workpiece— Is a 
must It free* both hands for handling the 
tool, prevents workpiece from flying of# the 
bench when Bander is turned on. 




After you relieve drum tension according to 
Instructions, belt simply slips on. 




Test run shows power of a belt sander and 
why yog should keep it moving on the work 
to prevent damage. Crossgrain groove was 
plowed In the wood in 30 seconds using an 
00-grit ball on this Sears sander. 




Oft this model, tension is created when the 
Small latch is released (see inset photo). 
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How to test appliances for 




Voll-ohm-mklllamroeter (VOM) at left shows 
that toaster element has continuity, but in- 
dicates no resistance, since its range 
switch is set on the Ft * fOO scale. Place the 
switch on the RkI scale to obtain an accu- 
rate ohm measurement 




Toaster eientont shown has no continuity. 
Needle at infinity indicates circuit break 



T he PM Appliance Clinic is a well 
read monthly column which gen- 
erates stacks of reader mail , One re- 
cent letter asked a fundamental but. 
sensible question about electrical 
continuity. It read! 

“You keep telling us to test conti- 
nuity. Just what in continuity and 
how do you Lest it?“ 

Continuity , according to profes- 
sional Ed Jacek* who owns City Wide 
Radio and Appliance Service Co. in 
Fort Lauderdale, Fla., “is the most 
important, yet easiest, way of trou- 
bleshooting an appliance.*" 

Continuity defined 

More specifically, continuity is a 
term for a continuous (unbroken) 
circuit, If current through a circuit 
flows from points A to B„ the circuit 
from A to B has continuity. 

If current introduced in a circuit 
at A does not reach B. the circuit 
lacks continuity. It is broken (open). 
Resistance, on the other hand, is 
the opposition to the How of current. 
It is measured in ohms with an ohm- 
meter. 

Circuits have resistance and con- 
tinuity. In some circuits, however, 
the presence of other tha n negligi- 
ble resistance indicates a bad cir- 
cuit. For example, consider a toast- 
er. Let's call the electric cord from 
plug to the toaster element circuit A 
to R. and let's refer to the toaster 
element itself as circuit C to D. 

Circuit A to B consists of copper 
wire that has practically no re sis - 





VOW wilh R *10,000 seals can cost up lo 10 Low-cost VOM (above} and more sophist!- 
times more than the meier at right. cated types ere sold nt electronics shops. 





OHMMETER 



QHP I METER 



The diagram to the left shows the wrong way to test continuity of circuit L2. The LI circuit 
will effect the reading on L 2 since they are connected. To avoid interference from other 
clrculls. always disconnect circuit at some point- Diagram at right shows that circuit L2. 
when not influenced by circuit Li, Is In fact defective. 
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electrical continuity 



tit not! to current, When nn ohm me- 
ter i.s ton net ted between points, A 
and Bs the stale should read 0 ohms 
or show only n alight deflection. (In 
any test for resistance, be sure to 
first unplug the applUnpe from the 
power source urut makegood Metal- 
to-mo tal eon tael with meter leads at 
the circuit terminals.) 

Circuit t to I> consists of an ele- 
ment with higher resistance. Tins 
resistance is needed to put the ele- 
ment under an electric load,, so the 
element will glow and toast bread. 

A typical heating element used in 
toasters anti other appliances is 
made of a nickel -chromium alloy, 
called nichrome, that has higher re- 
sistance to current flow than copper 
wire. Nichrome is, in fact, referred 
to as resistance wire. 

When testing toaster circuit Cto D 
for continuity, the needle of the 
ohm meter will show a deflection in- 
dicating the resistance value of the 
element (about 12 ohms) if the cir- 
cuit is not damaged. If the ohmme- 
ter needle swings instead to infinity 
(*) or reads 0, the circuit is defec- 
tive. 

Using a test light 

You can also use a battery-pow- 
ered test light for testing the conti- 
nuity of a circuit. The test light is 
connected between the circuit's two 
terminals. If the light glows, the cir- 
cuit is complete. If the light does not 
glow, there is a break in the circuit. 
However, a test light cannot mea- 
sure resistance (ohms). For this, you 
need an ohm meter. 

An ohm meter, consisting of the 
meter, several resistors and a bat- 
tery or batteries, is normally com- 
bined in one instrument with a volt- 
meter and mini ammeter, which 
measure volts and current, respec- 
tively. This is called a volOohm-m il- 
liammeter, VQM or multimeter. 

A typical VGM has switch settings 
of Rxl, RxlG, R xlOQ and sometimes 
R x 1 0,000, These settings allow you 
to measure low resistances (0 to 100 
ohms), as well as resistances in the 
thousands of ohms. 

Since resistances in appliance cir- 
cuits are Sow for the most part* you 
won't need an ohm meter with a 
RxIOjOOO switch setting. The set- 
ting used most often for testing the 
continuity of appliance circuits is 
R x l. If the ohmmeter needle shews 
the presence of resistance, the value 
/flteaae ium i o rv o e t 88 > 




The procedure diagrammed at the bortom of the opposite page is illustrated here. To 
properly test continuity of the element in this coMeemaker, the circuit waa disconnected, 
ualng needtenose pliers to pull the connector off the terminal (photo, left). VOM leads were 
then attached lo each side of the circuit (right). 



APPROXIMATE RESISTANCES OF SOME APPLIANCE CIRCUITS 






Approximate 


Appliance 


Circuit 


Resistance 

(Ohms) 


Automatic clothes washer 


In lei vafve solenoid letm inals 


400 




Main manor terminals, high-speed 


0,61 




Main motor terminals, low. -Spend 


075 




Timer motor leads 


1050 


Blender 


Motor. hign apeEfU 


20 




Motor, low-speed 


40 




Motor, medium-speed 


30 


Dishwasher 


Heating element terminals 


15 




Inlet valve solenoid lermmais 


280 




Mam motor leads. Pump" 


6 




Mam motor leads. "Run" 


3 




Main motor leads, 'Start 


£ 




Pump motor leads {where flump 
is separate Iron main motor) 


£ 


Electric clothes dryer 


Healing element terminals 
fdoubl e-element) 


15. 22 




Heating elemenl terminate 
l single -el emu nil 


10 




Mam motor terminals 


2 




Timer motor leaps 


1100 


Electric can opener 


Motor terminals 


7 


Electric cor lee percolator 


Heating elemenl 


33 


Electric try parr 


Healing element 


12 


Electric range 


5-iftoh, 2-wire element 


50 




U'jncn, 2-wtre element 


30 




5-inch, 3-wire elerrtoni 
outer coll -Inner coll 


60-00 




9-lnth. 3-wlre element 


40-65 




outer coil' inner coll 




Electric water heater 


Heating element, 1 000 watt 


60 




Heating element. 2000-watl 


30 




Heating element, 4500-watt 


15 


Food mixer (hand-held, 


Motor, high-speed 


40 


three-speed) 


Motor, low-speed 


BO 




Motor, medium-speed 


50 


Iron 


Heating element 


12 


Re 1 rig e rater 


Compressor motor terminals "Run" 


2 




Compressor motor terminals Start 


10 




Condenser fan motor leads 


£5 




Evaporator tan motor leans 


50 


Toaster 


Heahng element 


12 
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Build a backyard parcours exercise 
center for building good health. 



For a vrorkoul of muscles lhat jogging 
won’t roach, this compact project 
substitute* lor the cross- country 
stations of an obstacle course. 



PM pbqlos BrjtfHuss 





by Bill Maness 

J ogging has some limitations* 
even though it has been called 
the perfect conditioning activity for 
the lie art Bind lung* CvigorouJi 
enough to give l hi 1 card in v ascular 
system a good workout, yet leisurely 
enough for almost anyone). 

Rut running; contributes little to 
flexibility and doesn't develop any 
significant muscle tone, other than 
in the legs. That's why the Swedes 
developed pafcuttrx {French for 
4 ’on 11 r sc M > , w h ie 1 1 con s i st. * o f ae ve rti ] 
exercise stations at intervals along 
a jogging path. The jogger stops for 
activities such us sit-ups* push-ups, 
chinning and leg lifts; a number of 
I S. municipalities have installed 
pureotira layouts in parks and along 
trails. 

Unfortunately* t h e c ou rse is sel- 
dom located right in your neighbor- 
inn id. Rut it s easy to have a back- 
yard parcours of ymirnwn. 

The multipurpose unit shown 
here combines the various exercise 
stations into one. h can he moved qr 
disassembled, costs Ius.h than to 
build, and will exercise every major 
muscle group that does not get a 
w orkout f ro in j oggi n g. 

As shown in the plans* below, the 

■'P.'ivin;*? turn fn page 1 77} 



MATERIALS LIST— PARC OURS 



2. Heel cord 
stretch 



This stretches both your 
Achilles' tendon and call 
muscle. Stand three or 
four feet from the from 
parallel bar and lean on it 
Rise up on your toes, 
then lower your heels to 
the ground, holding tor 
several seconds. As you 
press down, you should 
feel I be stretching. Bend 
your knees slightly and 
hold position lor a few 
seconds. 



1. Hamstring 
stretch 

The hamstrings, the mus- 
cles in the back of your 
thighs, tend fo tighten up 
during jogging. Conse- 
quently, they need to be 
Stretched. Place the heel 
of one leg on the roar plat- 
torn. Keeping that leg 
straight, bend slowly for- 
ward while trying to place 
your chin on your knee 
tor about 10 seconds. 
Then you should repeat 
the exercise with the oth- 
er leg. 



K*y Pfi*. Sim and. 4*Krlp4lQn 

A n tH-xa' (lidabftfl) 

B A 4*4".- fl- rWHjhl Support!* 

C 2 2 > 4 ■ 40 ichmrinq bar -flUppD'1) 

D 2 Sf M 4 1 *fl* (tfcwfl (Tgu*fMs«H 

t 2 2 K 4 4 E.V |«ap| 

F " 1x4 4 .if-' (parafoil b*m 

0 2 2 * 4 ■ 4ET (hamHrtng K1rpteh»r| 

H 1 ® M4 * 41* (himalnny 

1 1 2 * A x 72' |rpj/ twicei 

J 1 rod - !H5" galvani/tid b<r wrth 2 inrBjdkid 

t-nd cap* crm-mingi 
2 11* - 6‘ ‘Xrmt rundlai 

I 1 • 1 T »iy1&n nap* 

3? 1 * ■ ti I'fr* bo<1a A'lh nun and winh^rg rx 

35 16d Dopriincin galvamrad n**s 





3. Rope pull 

This exercise will tone I he 
rhomboid muscles in your 
upper back thai draw the 
arms backward. Grasp the 
handles on the ends ol the 
rope and lean away from the 
si rue lure with your hands to- 
gether. Then spread your 
arms out to Ihe sides to pull 
your body forward. Next, 
slowly bring your hands 
back together lo return to the 
Original position. Repeal this 
exercise as many times as 
you can com forts Wy, with up 
to 20 times a good practice 
session. Alternately pulling 
on the rope with each arm, 
both facing and with your 
back to the exercise unit, can 
Ilex end strengthen muscles 
In the arms, shoulders and 
hands. Practice with a com- 
fort able, even rhythm. 
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M-itjnavIslon is Maqnavon's iradlo nftmn 
lor the first videodisc system to he marketed 



Choosing between one of the new videodiscs or video cassettes 
can be confusing. Here's what s available now 
and what the near future holds in store 



by Stan Prentiss 

T he videodisc is out to 
challenge the malt' fa- 
miliar v cassette rt j 
cord erp layer, At least 
four companies, by the 
m idd ti j '.pf m-Nt your, will of- 
fer new disc sy slt-ms, each 
slightly ur significantly dif- 
ferent from the rest, 

(inflict in the marketplace 
results frwm one si in pi e fact; 
Video cassettes can record and 
play buck off a home television or, 
with an acvesrory camera, cam 
even take homo TV H movies." Vid- 
eodis.cs rtiumtl record; they only 
plaiy back previously recorded mov- 
ies or programs from discs reminis- 
ce n I of stereo records^ hut the discs 
cost less than tapes. 

Magna vox is first on the market 
ic si h its Hi very*p] uttered Mngnii vi- 
sion disc system, Production has 
iieen current ]y sold out in test mar- 
ked, siu-h as Atlanta and Seattle, 
Priced at S fit Hi, Magna vision oper- 
ales on a I use relight system, I’hedisc 
contains digitally encoded informa- 
tion "read" by the laser. There are 




You can It- .am Quasar 1 ! VH52QO port h bio 
with Its VA5M5 varactor luner, This would gl ve you 
microprocessor control, along wllh remole channel changing. 



rows of optical pits along the surface 
of the disc. A laser beam, focused 
from underneath the spinning plat- 
ter, is bounced bm k, changed by the 
manner in which the pit* have re- 
fleeted it, U is this change which 
carries tin 1 information as to what 
the TV picture should he* 

The disc is protected from singer 
prints and other damage by a plastic 
coating* The discs are also alumi- 
num-backed, so that they have u 



startling, rainbow-like appearance. 

The videodisc run honk up to any 
TV right at the antenna terminals. 
Audio output IS on l. WO separate 
channels which are, of course, com- 
bined by moat non stereo TVs. 
Future possibilities would include 
such things as stereo or hilinqual 
sound tracks. 

Each side of a Magna vision disc 
has tidfernmute playing time* Right 
now Magnavision offers such fea- 
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Video cassettes, such a* ihls PV-1600 from 
Panasonic, point up differences between 
disc and cassette. As shown, this deck can 
use dlfferenl video cameras to record home 
video "movies,” ft can alio record oft tha air, 
□lac* are play only. 




turest as fast forward and fast re- 
verse, ax well an slow motion in ei- 
ther direction. Each disc xidt? can 
hold 54,000 frames. Every one of 
these frames has a ref- 
erenee or index num- , 

he]’ which can be ths- •>• •• 

played — and each \ ' 

frame can he frozen 
still. If you want to di- 
reet someone who has a 
videodisc to a favorite movie scene 
you could say, ‘"Pull out frame 40,167 
in Casablanca” and Jritow exactly 
what he or she would see, Right now 
it requires fast forwarding and re- 
versing to trot to the right frame. I n 
the future, the viewer will likely 
have immediate access to any single 
frame, 

RCA is jockeying to have its own 
videodisc— a capacitance- stylus sys- 
tem — ready later this year. Rut in- 
formed sources do not expect to see 
it until 1980. The system has a dia- 
mond needle that will ride in 
grooves on the disc itself. It will 
measure the difference in electrical 
charge potential (capacitance). 

The RCA system as yet has no ca- 
pability for freeze-motion, and no 
slow or fast motion — only normal 
playing speed, it is somewhat sub- 
ject to wear on both needle and disc, 
while a laser system (like Mngrtavi- 
sion) has a life expectancy of at least 
5000 hours of playing time. 

One very important thing about 
the RCA system: It will likely be 
cheaper than its laser competition — 
somewhere in the $400 to $500 
range. 

Panasonic (as reported in last 
month's PM Electronic* Monitor 
column) is currently considering a 
quartz needle pickup. The system 
would use the piezoelectric property 
of quartz (changing vibrations from 
the grooves into electrical voltage). 
The disc would be 9 inches in diame- 



ter and also subject to wear from t he 
needle. 

JVC (Victor of Japan) is reputed to 
Have a highly versatile videodisc 
system waiting in the wings. It is a 
needle-type system, hut is said to 
have “electronic grooves' 11 so the 
needle won’t contact the record. 

Pioneer is the only company be- 
sides Magnavox that— at press 
time — has a videodisc system actu- 
ally on the market. Pioneer’s is a la- 
ser system similar to Magnavox's al- 
though discs are not interchange- 
able from one system to the other. 

Pioneer has yet to enter the con- 
sumer field with its videodisc, but it 
has already sold at least 7000 sys- 
tems to General Motors, The units 
feature all the goodies, including 
stop- frame indexing and slow and 
fast speeds. They cost about $8000 
apiece and come equipped with Ze- 
nith TVs and a hig cabinet. 



They will be used in promotional 
campaigns at the dealer level. 
Whether Pioneer intends to get the 
price down and sell to the consumer 
is yet to he seen. 

On the cassette front 

Things have not been standing 
still with the video cassette. The disc 
may threaten it, but since the disc 
cannot record, most see the cassette 
continuing for a long time to come. 

What r h new this year for these 
tape player; recorders is primarily 
extended playing time, some addi- 
tional programming abilities and 
the introduction of port Ablest (with 
both manual and electronic tuners) 
that can record or play for SO to 80 
minutes. 

Less expensive table models fea- 
ture mechanical tuners and single- 
channel programming, while their 
more expensive cousins have deluxe 




Sony’s SL-3000 Is * portable video esautt* 
tbit can ream up with any Sony video earn- 
ers. You can take It along, no matter whom 
you go, lor on-ace ne action. 






Zenith hit brought 
oul on* new CMMtte 
deck — Model VR90QW 
—which has 2- or 
5-hour capability- Unit 
la programmable, whh 
speed search. pause.' 
stop and step-frame. 




HCA Is charing a new compact deck, Model 
VDP150, that haa a bulft-ln battery, can be 
teamed with TDP-fDOO timer-lunar. 



features, such as seven -day pro- 
gramming, precise microprocessor 
control and brand-new tapes for 
4 Vz-* 5- and fi-hour formats. Cameras 
have been upgraded too, and are 
competitively priced. 

General Electric 

General Electric's new cassette 
recorder this year is supplied by Hi- 
tachi. GE is offering a new four-hour 
program m able player/recorder that 
has a sequence of indicator lights 
above the programming Huttons. 
These lights prompt you for start 
times, time off and channel selection 
for up to four programs you wish to 
record. Of course, you can only re- 
cord to the four-hour tape limit. 
There is also a built-in electronic 
timer, a tape counter with memory, 
and remote-controlled pause. 

This unit will play not only its own 
recordings, hut also those from a 
Panasonic (Matsushita) machine — 
although with some alight deterio- 
ration in definition and resolution if 
the units have not been adjusted ex- 
actly the same. 

Quasar 

There is big news from Quasar, 
which is now owned hy Panasonic. 
There m microprocessor control in 



the portables and the table model 
Features long-term memory control. 
The microprocessor manages all me- 
chanical operations such as fast for- 
ward, rewind, pause (without pic- 
tured speed changes and video and 
audio muting, as well as sensing the 



end of the tape and identifying any 
injurious moisture near the video 
heads. 

With the table model VH5J0O you 
can really tape a tight video sched- 
ule. The unit can record up to four 

(P/erasr? turn ?o page 174] 



WHAT’S NEW IN VIDEO CASSETTE RECORDERS 



Trad# 






Playing 




Imwmw 


CaiMftM 


Tap* 




Camara 


Hm tw 


Maker 


Mwtot 


Tima (tin.} 


Typ* 


Retell 


Recommended 


rrlOT* 


C erne ree 


PtIui 


Gtmrtl 


Hitachi 


IVR&IOW 


2/4 


programmable 


■ N/A 


M20 


WA 


none 


none 


Electric 












t-60 


N/A 






Megnavox 


Malsushrta 


VK6252 


2'4 


VBFfldQf 


*14« 


AH9202 


51695 


VJB241 


51295 






VK6251 


2/4 


mechanical 


fiaw 


(2 hr*.} 




(6:1 Miom} 








VJB222 


2/4/6 


mRichanical 


M/A 


AH9204 


$24 95 


VJ624Q 


$695 






VJ&227 


2/4/6 


programmable 


M/A 


(4 hrs.l 




VJ6211 


*299 






VJU225 


2/4/6 


programmable- 


51295 






(made by 








VJA22D 


2/4 


mechanical 


$1095 






JVC) 




P« neeor Ic 


Malsushrta 


PV-2200 


2/4 


electronic 


$1525 


MV-T60 


51795 


PK600 


51000 






PV-1600 


2/4/6 


programmable 


51295 


(2 hr*.} 




(6:1 item} 








PV-1200 


»4/6 


mechanical 


51095 


NV-T120 


*24 m 


PK&QC 


*650 






PV-1 100 


2/4 


mechanical 


5995 


|&4 hr*.} 




(4r1 room.} 
RK40G 


*700 


Quaver 


Matsushita 


VH52O0 


2/4 


programmable 


51195 


VC T120 


M/A 


VK700 


color 






■VH5100 


2/4 


programmable 


11350 


(2/4 hr*.} 




VK71G 


cameras. 






■VHMtO 


2/4 


mechanical 


*1195 


VCT60 


N/A 


VK105QE 


*900 lo 






t VA515 


2/4 


electronic 


5430 


(1/2 hr*.} 






$1300 






tv*5ib 


2/4 


mechanical 


*300 










hca 


Hitachi 


’"TOP 1 50 


2/4 


programmable 


N/A 


VK-125 


*ia os 


CC003 


N/A 






'TPtJIWO 


m 


programmable 


Mi A 


(2 hr* ) 




|4;i room) 








■popsoo 


%4 


programmable 


M/A 


VK-2S0 


526 95 


CCO04 


M/A 




Mnisushila 


VDT600 


2/4/6 


programmable 


N/A 


[4 hr*.} 




(6:1 room] 








VET400X 


2/4 


programmable 


N/A 






S/W0Q5 


N/A 






VDT35Q 


2/4 


electronic 


51200 






( 16-mm 








VDTWl 


2/4 


media r*eai 


*1150 






led*} 

BflMOT 

(4:1 room) 


N/A 


Sony 


Sony 


$18500 


3 


mechanical 


*1150 


L-250 (1 hr.} 


$1395 


H VC-1 000 


*1320 






SL-3000 


3 


electronic 


*1350 


L-500 


*16.95 


(3:1 zoom) 








St- 5400 


4V| 


programmable 


M/A 


1-703(3/5 fin.) 


*2095 




Ztflfch 


Sony 


VR&OCW 


2/5 


programmable 


M/A 


1400 


*16 95 


KC1000 


$1000 














L750 (3 hr*.} 


$20 95 


KC1230 


*1395 
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by Herb Friedman 

The Hitachi D-5500 uses 
sophisticated computer 
circuitry to make certain 
the user gets the best 
sound out of whatever 
tape he uses — within 
certain limits. 



W ith ill most the same fervor that 
men searched for the Holy 
Grail, high fidelity enthusiasts have 
searched for the perfect cassette 
tape — the tape that would give the 
widest frequency response, lowest 
distortion and least background 
noise (tape hiss), 

In actual fact, there is really no 
"perfect tape/* Final playback 
sound quality is determined primar- 
ily by the recorder' tape match. The 
tape that delivers outstanding high 
fidelity sound when used with one 
cassette recorder might prove less 
than acceptable when used with a 
different deck. The reason for this 
tape- to* machine matching problem 
h that, at the very low tape speed of 
Vh inches per second used for the cas- 
sette system, all electrical adjust- 
ments gel very touchy. Just a slight 
variation in bias level— the high- 
frequency signal the machine feeds 
to the record head to precondition 
the tape for the actual sound sig- 
nal — can result in an optimum fiat 
frequency response, a response with 
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New deck 
adjusts to 
all tapes 



peaked (boosted) highs that shrill in 
your ear or u dull Hat sound, 

The newest solution 

Bui now, thanks to the micro pro- 
cessor used in the “computerized" 
Hitachi D-SfiOO stereo cassette tape 
deck, virtually all those recording 
problems vanish at the touch of a 
button. Simply pop a cassette into 
l he front-loading cassette holder, 
press the record and play keys to 
start the machine in the RECOUP 
mode, then press a button labeled 
TEST, Unseen and unheard, a built- 
in microcomputer records special 
test signals on the tape, which are 
i (timed lately played back through a 
three-head simultaneous record 
play system to the computer. 

The computer tests the playback 
signals against built-in reference 
standards and automatically ad- 
justs the recorder's bias, equaliza- 
tion and sensitivity (which deter- 
mines the Dolby tracking precision) 
for optimum results for the tape be- 
ing tested. After a few seconds, the 
tape automatically stops and re- 
winds to where the test was started, 
ready for recording, 

Du ri ng I he few seconds it takes for 




Traces (above) show that Hitachi deck (lop) 
automatically optimized performance fac- 
tors for five popular brands of tape, though 
even It could not help cheap three-for-a- 
dotlar tapes. LEDs (below) light to tail you 
Ihe deck la processing tapes 



f * 







* 



• if 



n 




the microcomputer to set the record- 
er's adjustments, light-emitting di- 
odes (LEDa) and two meters indi- 
cate the status of the tests. 

The test results are stored in u 
memory kept “alive" by two A A- 
cells, even when the power is turned 
off. If you change the found nr type 
of tape, just touch the test button 
and run a quick computer test for 
the new tape. The memory will now 
remember the latest adjustments. 
In addition to the test memory, 
c fvfrt is gape Dft) 
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Firewood: The born-again fuel: What you 
should know about cutting, splitting and using it. 
Seven newfangled muscle-power wood- 
splitting tools. Some are better than others. Here’s 
how to pick the one that's best for you, PM installs a 
solar domestic water heater. One way to lower 
your fuel-oil bill is to cut down furnace time spent heating 
water. Plus, a solar amenities add-on, low-cost 
new furnace installation and more, lots more. 
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Bird makes solid vinyl siding 
for people who love the looks of wood. 

We’ll be the first to admit that wood can look beautiful. It's just that taking care 
of it is a constant job. That's why the people who live in this house covered it with Bird 
solid vinyl siding. 

We make siding a little differently than anybody else. The bottom of each 
panel is squared off to look exactly like wood clapboards. And we invented the natural 
woodgrain texture you see on our white Woodside ]M solid vinyl siding. 

But unlike wood, Bird solid vinyl siding takes care of itself. The color goes all 
the way through, so scratches don’t show the way they can on other materials. And it can t 
rot, blister or peel. So it never needs painting. 

We make solid vinyl siding in narrow and wide widths, with smooth and 
textured finishes. If you’d like a free estimate, talk 
to your Bird Siding Dealer. He’s in the Yellow Pages, 
and he'd be glad to hear from you. 

The best dres sed homes wear Bird, 

Bird & Son, Inc., E. Walpole, MA 02032 

Please send me your revised, 36-page color booklet, "Whar you should know 
about roofing and siding before you build or remodel. "I'm sending 50c in 
payment, and I'm planning to □ build □ remodel. 

Name _ . „ Phone 

Address _ ___ City 

County . Stare Zip 

FtepyUr 
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Once again, Americans ere hauling fuel 
from nearby forests and woods. Unlike 
their ancestors (left), they aren’t using 
sledge end oxen to bring the wood In; In- 
stead, trailers such as Coleman's Versa- 
Traiier, with Its sOO-pound payload, are In 
use. Unit shown above coals about $400, 



by Glenn S, Hensley 

Chain saws, power splitters and wood-hauling 
accessories are a boon if you choose 
the ones that are right for you. 



W ood is a bargain fuel in many parts 
of this country if you are equipped 
to handle it efficiently. Assuming you 
have a source of timber standing or on the 
ground, lei's fake a look al what's avail- 
able to help you convert ii into usable 
fuel. 

Buy saw to suit needs 

The basic loo) of firewood harvesting as, 
of course, the chain saw. Don't buy one 
i hat is too small for your needs just be- 
ta* tuifw 4 fit tdiiw of fwm *nd £qi^pirwv, t 
piftfaDDhon awtf*g larffi and pdweh iki., on-tmi diitwg. 



cause it's all you can afford. You'd be bet- 
lor off renting a large commercial unit 
once a year lhan sinking money into 



Some of hydraulic 
splitters offer acces- 
sory that lets you 
quarter log with onc- 
cyllndar cycle. At- 
tachment shown hie 
banuser units, aJ- 
kowf no- tool change. 



Light-duty saws wiH fell up to 10-inch- 
diameter trees, and are made for the 
homeowner who only needs them lor less 
lhan 15 hours (running lime) each year. 



something that will give you jusl limited 
use. 

During the last decade, more and more 
manufacturers have sized models to the 
average homeowner's needs. To gel a 
quick iook at what these units will do — 
and at whai cost — we examined the in- 
dustry. 
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FIREWOOD: 80 RN-AGAIN FUEL 

(ConbmixJ trQm page POWER WOOD SPLITTERS 



These popular gas -powered unite have 
10- to 12-inch guidebars. and will cost 
you from $90 to as much as $150.. de- 
pending on the fealures you desire, The 
average tool weight is about 9 pounds, 
complete with bar and chain. 

If you expect to use your saw as much 
as 40 hours per year you'd t>e better oft 
selecting a unit with a 14- to 16-inch 
guidebar and chain. These saws are ideal 
lor felling trees up to 50 inches in diame- 
ter. They'll weigh about 12 pounds and 
cost you in the vicinity of $250, again de- 
pending on the features chosen. Auto- 
matic chain oiling; twin-tugger, dual throt- 
lles; antivibration systems; increased fuel 
and oil capacities: larger engines; longer 
bars and safety -stop'type chains can all 
vary the cost on any given saw. 

Most of the new models for 1979 are 
careful refinements of designs that have 
long ago proved able to do the job. You'll 
find that they're safer, lighter in weight 
and easier lo use (less vibraiion) than 
ever before. You'll also see more saws 
being equipped with electronic ignition 
systems lor faster starting 

If you're planning to use your saw in 
finger-froSting weather [and most users 
do), you'll wan I to try a Stiht unit that al- 
lows you to divert part of the warm ex- 
haust gas through the handle system. 

Electric-powered chain saws will work 
well for light' duty, around-the-house 
chores. Don't attempt to put them into f ull 
forestry -type duty, Ihough. Toro, for ex- 
ample, has boih 10- and 14-inch electric 
models that sell for about $5Q and $70 
respectively. They'll lop limbs and section 
them into firewood quite satisfactorily Be 
careful with those i TO- volt power cords, 
though. Electric saws, as with all cord- 
powered yard tools, should be ground' 
tau It- protected for user safety. 

Power splitters speed work 

Once you've cut your wood into lengths 
lo suit your sieve, fireplace or wood fur- 
nace, some large pieces may have lo be 
sptil or quartered. If you're going to do a 
lot [several cords per session), a power 
splitter may be a worthwhile investment. It 
will certainly make splitting easier on your 
muscles- More and more units are being 
sized and priced to fit the needs of home- 
owners. 

For instance, a typical do-it-yourself 
unit is D idlers LMF 19 that sells for about 
$600. It's equipped with a 54ip gas en- 
gine and a single-stage hydraulic pump. 
You can expect to spill logs up to 19 
inches long in about 25 seconds. 

If you’re planning heavy-duty splitting, 
you'll want to look at one of the more rug- 
ged unite. Danuser Machine Co. s MS-5 
will split logs up to 49 inches long, push- 
ing against a 9-inch- high, forward- sloping 
wedge that helps hold togs in proper posi- 
tion during splitting. This is not a low-cost 
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Never used a hydraulic or ram- type splitter 
before^ Don t worry — it's easy Just remember 
that you can hurt yourself with any power ma- 
chine if you don't follow the manufacturer's in- 
si ructions, or if you attempt to make it do jobs 




Vertical, electric-powered, hydraulic split- 
ter from Woodmate spills logs up to 2$ 
Inches long. Foot switch aids control. 



lor which rt was not designed. It's a smart pre- 
caution to wear steel -toed boots, heavy gloves 
and goggles when you are working around 
these units, which can oxen tons of force on 
the wood to be spur 




Vertical design allows lighter-weight con- 
struction. Unit can be hand-wheeled to site, 
Tfls in car trunk or station wagon. 





To operate typical hydraulic log splitter, lift 
log into position and push one end firmly 
against wedge (as above). Then pull hy- 
draulic control lever to start cycle {left). Pis- 
ton will slowly push log past splitter wedge 
to produce Instant firewood- 



vm * ] 



□idlers well-built LMF-19 (below) Is suit- 
able lor home use and retails for about 
$600. It exerts more than 1 2 tons of splitting 
force and is powered by e 5-hp engine. 








SCREW. TYPE LOG SPLITTERS 



There are many varieties cl screw-type tog 
splitters, &ui they an have a few things m com- 



machins, lor it's powered by a 1 6- hp en- 
gine. An optional accessory lets you split 
a fog into four quarters in one cycle. Split- 
ter with engine and (ratter sells for ai>out 
52000. 

Choosing a hydraulic splitter 

Hydraulic sputters tor home use seem 
to follow throe basic designs, One config- 
uration provides lor the trailer tongue to 
incorporate I he splitting plalform, wedge 
and cylinder. Another extends the split- 
ting platform and wedge to the rear, away 
from the trailer tongue. A third design piv- 
ots up. to make the splitter operate verti- 
cally. 

From experience. I'd say the units that 
utilize the trailer tongue as a splitting plat- 
form have the edge m convenience. You 
can rest the tongue on the ground as you 
work Thus, you don't have to lift each 
heavy log so high. You can almost roll 
logs onto the splitting platform. 

Units that extend the splitting area to 
the rear, away from the trailer hitch, re- 
quire the operator to support the hitch at 
working height. I leave this type of unit 
hitched to a tow vehicle while it is in use. 
Unless a sturdy hitch support stand is 
provided, you could have problems with 
the splitter shifting position as you use cl. 
With most of these designs, logs must be 
lifted to position them tor splitting. There 
is some compensation, since you are 
able to work in a standing position, in- 
stead ol stooped over 

Vertical units require no lifting of logs 
The tower end of each log rests on a steel 
plate which is at ground level. Vermeers 
Model IS- 200 is such a machine It 
mounts its cylinder above and pushes a 
wedge down into the log. 

Splitting wood with screws 

Screw -type log splitters are a relatively 
new market arrival. Models can be pow- 
ered by everything from your car's engine 
to a garden tiller’s driveshah 

They're safe enough when used prop- 
erty. but don't let loose clothing come in 
contact with the rotating auger's tip. All 
units arc provided with an emergency 
stop of some kind— and they need to be. 
On a unit I was testing, I touched a wiping 
rag to ihe auger tip to see what would 
happen, it promptly twisted around the 
point, binding snugly to the rotating split- 
ter cone, to an instant, though, a touch of 
the emergency stop button killed all axie 
rotation. (This is also a crucial safely fea- 
ture should a car topple from its jack and 
careen out of control.) 

Rotary screw- type splitters weigh less 
than the hydraulic units, are easily trans- 
ported and uncomplicated to maintain or 
repair, instead of expensive hydraulic 
pumps, valves and cylinders, the simple 
chain and sprocket drives need only peri- 
odic lubrication. 

For $150, you can attach a Stickler 
Model SV-100 splitting cone onto the left 
(drive) wheei of your car, let the engine 



mon. One is that care must be exercised while 
using them. The auger bit Can "bile" toose 
ctothjrtg A kill button ia a must — especially 



Hub-mounted screw lets you do two-month 
wood supply with Same amount of gasoline 
you d use to mow your lawn. It splits 30- 
inch-diameler logs up to 24 inches long. 



idle and split logs all day Attachment to 
the jacked-up car lakes only a few 
minutes. With it. you can split togs up to 
24 inches in diameter and 30 inches long 
as fast as you can carry them. 

I questioned possible strain on the car's 
differoniial and drive train. Concern was 
put to rest immediately, tor only idle 



when an automobile is used tor power. 

Operation is relatively simple, though — just 
touch the log to the spinning screw auger and 
tel the d evice do the rest Most tips, are remov- 
able and can be sharpened with a file. 



Arnold Industries' Stickier has an adapter 
plate for your car, and safely switch that 
fats you kill car angina while In operating 
position. It veils for $1&0. 



speed is necessary to make the unil work. 
There's just not enough of a load involved 
to put any kind of strain on the car, 

Hammer splitter has punch 

Probably the most innovative log split- 
ter to hit the market is FXG Gorp. SS- 

f'Ptease tutn io page 1?Q) 




Conversion kit tor Mag- 
na American's garden 
tillers lets tillers double 
as log splitters. Kfl 
costa $146, fits Magna’s 
units with three-step 
chain transmissions. 
Fool-operated safety 
switch is Included, 



Qark, Buster 50. a seil-eonlsined. 
screw -type splitter, is $400 from 
F W. and Associates- It s compact 
enough to fit most car trunks and 
weighs 125 pounds. The handle, 
used to wheel unit, doubles as a 
log-iuppon bar when reposi- 
tioned beside screw. Screw tip Is 
removable for sharpening. 
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CHAIN SAWS FOR THE HOMEOWNER 





One oT most useful wood-cutting accesso- 
ries you can buy lor 530 is a bar to hoist 
logs oft the ground for easier, dirt-free sew- 
ing. Omark Industries" Lift ’n Cut fleftk 
clamps to log, then provides leverage to 
raise H tor cutting. Ho me I lie's electric XEL 
model (above) is great for cutting up fire- 
wood, limbing and trimming operations. 
It's available in ID- and 1 2-inch sires end is 
generally priced at approximately $60- 




Toro h s compact electric saw 
(left) I* also handy around 
Ihs yard. The ID- and 1 4-inch 
models retail for $50 and 570 
respectively. Both weigh 
about 6 pounds end have 
gauntlet-style handguards 
Stihr* 01 S AV with 14-Inch 
bar (below) costs about 
5200. Rubber shock absorb- 
ers cut down significantly on 
Operator fatigue and built -In 
hand guards offer an extra 
measure of protection. 




FIREWOOD; THE BORN-AGAIN FUEL 

24, It's been described as an elecinc- 
powered sledge hammer that slams the 
log against a splitting wedge, instead Of 
smacking the wedge against the log 
While hydraulic splitters can demand en- 
gines as high as 16 hp, this FXG machine 
is able Co get by with only a %-hp electric 
motor 

It's no! a cheapie The unit, on a trailer, 
will cost you approximately Si 000 
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(gas engine power is slighlly higher). 

How does rl work? The electric motor 
spins two 70-pOund flywheels, which are 
solidly fixed to a geared axle shaft The 
shaft gear, with tremendous power ad- 
vantage. is manually engaged to a rack 
gear by a cam lock at the beginning ol a 
cycle 

The rack gear, when fully engaged in 
drivd position, moves out toward the log 



at 1 .2 feet per second with 1 0 to 1 4 Ions of 
force, At the end of the full £4-mch stroke, 
the rack, being spring-loaded upward and 
backward, kicks off the cam lock, goes 
oul of gear, and immediately returns to 
the start position. It s then ready for an- 
other cycle. 

Several cycles may be required 10 split 
a particularly tough log and there are 
some circumstances when the flywheel 
may stall from the load. Bui for all practi- 
cal purposes, the machine does work 
well; it splits a fantastic amount of wood in 
a short time due to its two-second cy- 
cle. 

If power splitters don't appeal to your 
budget, or if you don't split enough wood 
during any one session to make them 
worthwhile, consider purchasing one of 
the new hand splitting aids. See page 130 
lor an in-depth evaluation of what PM 
thinks of seven muscle -powered wood 
splitters. 

From wood lot to wood burner 

Mow, once your wood has been split, 
you may need help to transport it home. 
Take a look at Coleman s VersaTrailer 
(see photo on page 1 25), With stake side 
extenders, the unit wifi handily haul a hall 
ton of fuel The trailer is dumpable for fast 
unloading. Other options include plastic 
top and camping package. 

At home, you II need lo carry logs to the 
fireplace or stove. Manufacture rs haven't 
forgotten your needs there, either. 

Lambert Corp has bent a piece ol steel 
tubing to come up with a one-man log car- 
rier. It's self-balancing and will haul more 
than 50 pounds ol split logs per trip to the 
wood pile. When you get it back to the 
fireplace, it makes a neat log holder Can- 
vas and vinyl log carriers will cost you 
about 510. Any of (he carriers certainly is 
better than tugging logs m your arms. 

Useful reading 

Finally, when you've finished sawing 
your fireplace or stove wood and still want 
to fool around with your chain saw. get a 
copy of Homelites book, 22 Weekend 
Protects It s S 1 .05 and will keep you busy 
making useful projects, ranging from a tog 
sawbuck to a storage shed for your gar- 
den, lawn and wood-gathenng gear, n* 
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THE WEATHEKTRQK HEAT PUMP 
SAVES 30-60% OH HLAT1H0 COM- 
PARED TO DUCTED ELECTRIC HEAT, 
DEFEMIHftG OH WHERE YOU UVE. 

Even if your electric rates have in- 
creased as much as 40% in the last 
few years, you can still save money 
with the ttfcathertron heal pump from 
General Electric. 

How does it work? By actually gel- 
ling heal from cold air. 

Thai's right. Even on most freezing 
winter days, the Wbathertron heat 
pump extracts heat from, (he outdoors 
and transfers it indoors. 

And in more moderate climates, 
there's more heat available in the air. 
That's where a heat pump can really 
work for you. Because tbafs where it 
can use energy most efficiently. 

Depending on where you live, only 
one unit of electrical energy gels you 
1 .4 to 2.5 units of heat energy during 
the heating season. That’s where the 
30-60% savings comes in. And that's 
why only the heat pump can deliver 
ducted electric heat to your home in 
the most cost-efficient and energy- 
efficient way. 

IM REVERSE, 

rrSAHASCOHDmOHGL 

In warm weather, the thermostat 
reverses the whole process, and the 
^atbertron cools, using the same 
principle. It takes warm air from in- 



side the house and transfers it outside. 
A system for all seasons. 

GENERAL ELECTRIC HAS SPENT 
OVER 40 YEARS DEVELOPING THE 
WEATHESTROH HEAT PUNK 

Since 1932* when GE was one of the 
few heat pump pioneers, we’ve been 
developing and improving it, Years 
of research, engineering and manu- 
facturing expertise go into every 
Ufcathertrnn system . 

We put parts and assemblies 
through grueling quality -control tests 
and inspections. For instance, every 
2 30- volt compressor motor must run 
at 170 volts. And that's only the low- 
voltage test. Then there are leakage 
tests. And our surge test, when 3,500 
vo-lt.s are run through the motor 
windings. 

Not to mention the torture test our 
engineers use to simulate the worst 
possible operating conditions. 

No wonder the General Electric 
Climatuff™ compressor, the device 
that helps extract heat from die air, 
has been operating in over two mil- 
lion cooling as welt as heating 
installations, 

tHI WEATHERTR0H HEAT PUMP 
WILL MAKE YOUR ENERGY CRISIS 
LESS OF A CRISIS. 

It's difficult for anyone to safely pre- 
dict the availability of energy in the 



future And unfortunately, everyone 
can predict that the fuel available 
will get more and more expensive. 
That’s why it's very important for 
all of us to make good use of the oil, 
gas and electricity wc pay for. 

The We ath citron heat pump from 
Genera! Electric uses electricity and 
nature's heat to save you money on 
heating. That's why it could be one 
of the most important things you put 
in your home. 

THE WIATHERTROT HEAT PUMP 
AMERICA'S*! SELLING HEAT PUMP. 







7 newfangled muscle-powered 



Each ci the w spllttera has if p good— and bad— points. Moat of them can save you work, 
but you have to choou the one that best suite your build and tempera men I, 



to operate Woodchomper, ft rat elide heavy 
metal aleeve to top of pole. The vertical „ no- 
strain motion is easy on back muscles. 
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Down stroke produce* split, a a sleeve hits 
wedge welded on pc It 1 1 end. 14 takes sever - 
al strokes to spin lO-ln.-dla sections. 



T his winter a lol of people will split 
wood who have never done it before. 
Some wiit take l he traditional approach— 
splitting mauls or sledge hammers and 
steel wedges. Others will get together 
with neighbors, rent power splitters (or 
$30 to $40 and spend a Saturday splitting 
everything In sight. Still others, especially 
newcomers, wilf be lured by several rela- 
tively new devices which claim to make 
hand splitting easier, If you re in this last 
group, use the information below to help 
you pick which device, if any, suits you, 

I first tried the Woodchomper, offered 
by Watson Mlg. Co. Inc. H's essentially a 
heavy metal sleeve on a steel poie, which 
ha s a wedge we Ided lo one en d . It s 1 1 ke a 
man- powered pile driver (the heavy-duty 
version, in fact, can drive steel fence 
posts) and has split jusl about everything 
I've tried it on 

It even split some large iB-inch-dig. 
black birch sections, but required up to 
two or three dozen strokes On most 
pieces. inches in diameter and less, a 
few strokes did the job Advantages in- 
clude accurate wedge placement, a no- 
strain motion, and easy portability. You 
can split large pieces at the site, making 
them easier to hauf away. The Wood- 
chomper is $49 50 postpaid 
The main disadvantages are noise and 
arms hock. As with all splitters which in- 
volve banging metet against metal, ear 
pfugs and eye protection are musts . 
Steel-toed boots and work gloves also 
make for fewer injuries. 

A truly muscle-powered splitter called 
the Baby Monster Maui comes from Sotz 
Corp, for £22.89 postpaid Its predeces- 
sor. called the Monster Maul, weighed in 
at 20 pounds, but is being phased out in 
favor of a lighter version The newer 12‘ 



Jiffy •better ho* ■ detachable be** plate 
which you boil to pom few- tasy carrying. 
Handle on w*dg* fa welcome faiturt. 



wood splitters 



pound model proved very effective once I 
became familiar with it. A few whacks split 
most pieces up to 1 4 inches in diameter. I 
particularly liked the steel handle, since it 
won't break. Rubber tape, sold for regrip- 
ping tennis racket handles, improved the 
comfort of the bare metal handle. This 
was the quietest unit I tried— a real plus if 
you have nearby neighbors. 

Went I tried several guided -wedge type 
units. Two are pictured on page 130. the 
Jiffy Wood splitter ($9 9 95 postpaid) Irom 
C & D Distributors and the Fast Wood- 
splitter (£59.95 postpaid! from Daka 
Corp. A third unit, called the Hammer 
Splitter I (not shown), retails at hardware 
stores for £42.57 and is made by Special 
Products Co. All units handled logs up to 
24 inches long adequately. Their basic 
plus is that the wedge stays in one place, 
making it easier to hil with accuracy. The 
design of ihese units also makes it unlike- 
ly that you will hit the wedge with the neck 
of your maul or sledge hammer, causing 
the handle lo fracture. Both the Jiffy and 
the Hammer Splitter have detachable 
bases, making ihem easier to store and 
transport. The Jiffy has a secondary 
wedge located beneath the convenient 
wedge handle, which helps prevent the 
primary wedge from getting hung up in 
large-diameter logs. II s also useful for 
splitting small pieces of wood Into kindling. 
The Jiffy generally perlormed betler than 
other similar units, but it also cost more. 

The sixth hand splilter — Chopper t — 
was given a workoul by another member 
of the PM staff. He reported that it's a 
fantastic tool which works best on 8- lo 
12-mch-dia . 20-inch- long logs (See pho- 
tos for how il works.) This fall a new ver- 
sion with an indestructible handle will be 
iniroduced. A liber glass shaft makes up 




Guided wedge makes H easier to deliver ac- 
curate blow*. Jiffy unit adjusts to accom- 
modate logs up lo 2 feel long. 



the handle core and rs covered by a poly- 
propylene molding which dampens vibra- 
tions and doesn't splinter. Price from 
Chopper Industries is $39.95 postpaid. 

The last device tested, called the Wood 
Grenade, retails for about $13.50 at hard- 
ware and discount outlets. It is simply a 
conically- shaped wedge made of hard- 
ened steel 11 worked fine on small-diam- 
eter stuff, but was no match for larger 
pieces of hardwood. The cone shape dis- 
perses I he sledge hammer blows in many 
directions, instead of in jusi two direc- 
tions. typical of a conventional wedge. As 
a result, I he Grenade tended to stall in the 
wood after being driven- a few inches. 

Engrneers who developed the device 
are working on an improved, longer ver- 




Hefty 12-lb. Baby Monster Maul ha* un- 
breakable eteel handle. A few swing.* will 
spill moat lO-ln.-dle. v. 24-In, logs. 



sion of the conical wedge made of tough 
aircraft aluminum instead of steel. 

— Joseph R. Provey, Assistant Home 
end Shop Editor 
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Chopper 1 has a spring-loaded lever on 
each aide of cast tool-steel heed (left and 
above). At Wede is driven Into wood, levers 
grab at edges of parting, then rotate out- 
ward to help split log. Lovers alto help keep 
head from sticking In log. 







Wood Grenade proved lo be a dud In 1 2-in.- 
dla. black birch. Engineers at Omsrk Indus- 
tries say improved model la in the works. 
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compass (inset) shows panel relation to true mouth. 

Installing the collector-plate hardware 



HOME ENERGY GUIDE 




Solid fastening for collector hardware is a 
must Here, cal Is located and pradrfiled. 




All brackets on the job were Installed using 
lag screws into niter*, cat* or blocking. 




Next, collector Is hoisted to roof end is se- 
cured to breckeie «« shown on page 134. 




Use 16d nails to secure the cat. See art on 
page 135 for the blocking technique. 



s 




4 ■. ■ 


* ’<s 
* 


Second bottom bracket is precisely located 
bo that blocking can be installed inside. 




Since roof I* pitched 42* short legs at top 
bring panels to the desirable 45° angle. 



The future is here now 
as far as keeping home fuel 
bills down is concerned. 

by Harry Wicks 

HOME AND SHOP EDITOR 



T here were two reasons why I in- 
stalled a solar-assisted domestic wa- 
ier system this summer: My oil- li red water 
heater had sprung a teak and was wear* 
mg out. and knowledgeabte trade 
sources were predicting even be lore the 
greal gas crunch began that home heat- 
ing oil might reach SI per gallon by De- 
cember, perhaps Si. SO by spring, So 1 
moved when my pocketbook was 
prnched. 

As my lirst step, l selected a closed- 
loop solar fluid s yslem I n it a transfer flu id 
transports heat from sun rays to the water 
heater where a heat exchanger transfers 
it from solar fluid to Ihe potable waier. An 
alternative is to run the potable water 
through the lines and collector plates, and 
back to the water heater. 

Since Department of Energy figures 
rate solar efficiency less than 50 percent 
efficient in my area (near New York City). 

I also needed a backup system for s un- 
less days and periods of heavy waier use. 
I tossed oui the oil guzzterand installed a 
gas-fired unit and glass- lined, insulated 
tank, The preheater tank, with exchang- 
ers is also insulated. 

After some price comparing (I didn't 
want a system that woufd take 30 years 
before ft paid off), I picked the Conserva- 
tionist System made by A O Smith Corp. 
Like (hose of its major competitors, this 
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Got o ceiling problem ? 



Cover it up! Dress it up! Light it up! Quiet it down! 
With o new Armstrong suspended ceiling. 



Whatever your ceiiing proi> 
lem— covering up an old or damaged 
ceiling, adding a new room, or finish- 
ing off a basement— an Armstrong 
suspended ceiling is a problem 
solder with style. Beautiful. Vtesha- 
ble Fire-retardant for extra protec- 
tion. Acoustical to help quiet down 
any room. Pre-engmeered for en- 
ergy-efficient fluorescent lights 
Best of all, with an Armstrong 



suspended ceiling, like Bravada 
shown above, solving your ceiling 
problem is a do-it-y our self project. 
There are no staples or glue to mess 
with, no plastering or sanding The 
big 2' x 2 * ceiling panels simply drop 
into the handsome metal grid. 

See our new suspended ceilings 
now at your Armstrong retailer. He's 
listed under M CeiNngs ‘ in your Yellow 
Pages. Or write to us. 



f Armtirorg, Pepi. WRPM 

P.O. Sol 3400. Peoria. II 6161 A 

Please send me your f>e* color brochure 
on suspended ceilings. 



Name 




LOWER BRACKET ASSEMBLY 

BOTTOM END OF 
SOLAR COLLECTOR PANEL 




ALTERNATE FRAMING FOR 
LAG BOLT INSTALLATION 




Drawings (above) show the standard panel 
installation method that was used. 




Author found col lector weight tilted the 
brackets, which then cut into shingles, 



system is wed designed, Quality pads in- 
clude components made by others, such 
as collector plates by Revere and circula- 
ting pump by Grundfos, Here are job 
costs: three collector plates, $930: pre- 
heater and heat exchanger, $800; back- 
up gas- fired water tank and heater, $300 
(not needed if your existing system is in 



LIBBER BRACKET ASSEMBLY 




When brackel misses a rafter, you must in- 
stall either cats or blocking as shown. 




A V* x 3x 5-in, aluminum plate under brack- 
et distributed weight, solved the problem. 



good shape). A plumber charged 5800 for 
labor and piping: carpentry was do-it- 
yourself free, bul would have added $300 
if contracted. 

Choosing collectors 

Solar collector panels may be almost 
out of sight on the roof, but you should 



■give them special thought. These plates 
can be exposed to severe lemperature 
extremes. A fl ah plate collector can be hit 
with temperatures below CT F. on winter 
nights and over 400" F. (If not operating) 
on summer days. And they contend with 
wind, snow, sleet, rain and hail, Although 
(here is similarity in operating principles 
of many solar domestic hot-water sys- 
tems, each maker has certain unique Or 
unusual features. 

Laying out your panels 

Collectors should be placed to receive 
unshaded sun during the "solar day"'— 
9:00 a m. lo 3:00 p, m. Check your roof to 
see that trees or neighbors' homes won't 
shade your collectors. Remember, the 
sun changes position significantly, In win- 
ter, for example, it is much closer to the 
horizon and casts longer shadows 

Don't position collectors near the roof 
ndge because of a greater risk of damage 
by high winds. Locate the plates with hori- 
zontal mid-lines slightly below mid-height 
of the sloped root. Keep plates close as 
possible to storage tanks to reduce heal 
loss during circulation of solar fluid. 

Make certain you or your contractor 
check that hazards aren't created for 
house occupants. Points to think about: 

■ Antifreeze fluid, waterproofing and in- 
sulation should comply with local codes 
for fire safety and health under operating 
and nonoperating conditions. 

■ Storage tanks and piping that may 
reach temperatures above 14Q*F. should 
be insulated so passersby will not be 
burned should they contact those ele- 
ments. Identify pressure and temperature 
relief valves with appropriate warnings, 

■ The system should wilh stand pres- 
sures of 150 pounds per square Inch, The 
hot- water side should be protected 
against excessive temperatures. 

■ Equipment design should fully protect 
ihe potable water supply. 

installing the system 

I handled all carpentry and brought in a 
local plumber for piping, Ripping out the 
old heater and installing plates, preheater 
and tank with gas healer took three men 
3Va days My guess is that contractors ex- 
perienced with a system's installation 
could cut the labor time to two days for 
three men and reduce installation costs at 
least $300. Much time was spent tearing 
paneling out of (he prefinished attic room 
so we could install cats on rafters and 
blocking between the ratters to anchor 
the bracket-holding lagscrews securely. 

Any quality manufacturer will help you 
determine the most efficient collector 
panel direction and tilt for your area The 
optimum orientation of a collector in the 
Northern Hemisphere is true south or 
slightly west of ft, but variations 15* east 
or west of true south are acceptable. The 
angle of inclination (tilt) needed equals 
the latitude of the location (in degrees) 
measured from the horizontal, plus or mi- 
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Installing the solar fluid line 




Pipe elbows around gu Iters, Straight run 
requires holes through cornice. 



ArmaHe* wrapped around elbows and 
taped prevents heat loss at these points, too. 



Plumber did some soldering on roof to end 
the need to carry assembled sections up. 



How the Conservationist System works 



Hoi rays From the sun are absorbed by the 
roof-mounted collector panels to heat espe- 
cial antifreeze fluid lhal circulates Through in- 
tegral copper channels. The propylene glycol 
eliminates any chance of freezing in cold di- 
males during the unii's downtime (i.e., ai 
night). The Conservationist Sysiem utilizes a 
closed- loop design for transfer of heated so- 
lutron to the preheater and ils return. The 
healer-mounled differential controller has a 
modulating output (speeds up or slows down 
glycol solar fluid flow depending on available 
energy ) lo celled the maximum amount of 
heal from the solar panels, even on cloudy 
days, 

The house water service flews to Ihe pre- 
heater tank in which the Corona heat ex- 
changer is submerged. The heat exchanger 
is double-wailed and electrically isolated 
from lha tank tor safety. As the solar fluid 
flows through the exchanger, the heal is 
transferred through double-walled pipes of 
the exchanger to the domestic water supply. 

Installation can include an electric backup 
heat system as shown. This unit fires up to 
bring water temperature lo preset use tem- 
perature. usually from lEQ^to 140T. I gpled 
io eliminate rhe electric backup sysiem be- 
cause ol high prevailing rates in my area., and 
installed a backup gas healer and water lank 
instead - — H, IV. 




nus 10''. Since optimum till for my site is 
45 J , I could have installed my plates flat 
on the 42°- sloped roof. But I added short 
legs at the lop to get a 45° tilt angle. 

For more information on the Conserva- 
tionist System, wriie to Bob Jones, A.O. 
Smith Corp.. Box 28 1 Kankakee, til. 
60901 . H* 




Impressive Array of gauges {more than 
maker Call* for, In fact) provide these read 
Inga: A, Presaura/temperature of pre- 
heated water to water heater; In closed 
loop — B„ pressura/tempcralure of fluid to 
collectors; C, pressure, 'tern per a tore, fluid 
to preheater; D, line pressure- I sense* 
temperature differential between senior in 
preheater and sensor mounted on collector 
pistes and luma on circulator F to vary the 
flow of the solar fluid depending upon 
the available energy. 
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The aulhoi ii a CKDraiaionai tax and Irnan- 
cmi eomullaril who randan in Ardmora. Pa 



tion as: "any item specifically and primar- 
ily designed to reduce heat toss or gam of 
either the dwellings or water healer." 

Actually, qualifying insulation must be 
specifically designed for use as insulaling 
material. Any material that is primarily 
structural or decorative doesn't qualify. 
For example, carpeting, drapes, wood 
paneling and exterior siding would o' I 
qua lily even if designed, in part, to have 
an insulating effect. 

Furthermore, the replacement of an ex- 
isting wait or addition of a new wall (ex- 
cept for the qualifying insulation installed 
in the wall) would not quality tor the tax 
credit, Attic, floor and wall insulations of 
fiberglass, rock wool, cellulose, or Styro- 
foam are examples of insulating materials 
presently qualifying for credit. 

Other energy savers 

The term "other energy -conserving 
components' covers such items (other 
than insulation) as: 

1 A I urn ace replacement burner de- 
signed to reduce the amount of fuel con- 
sumed as a result of combustion efficien- 
cy- 

2. Any device that modifies flue open- 
ings to improve heating system efficien- 
cy. 

3, An elec (rice I or mechanical furnace 
igniter to replace a gas pilot light 

4. Storm or thermal windows and 
doors. 

5, An automatic energy- saving set- 
back or ctock-thermostaL 



e, Caulkmg or weatherstripping of ex- 
tern r doors or windows. 

7. Energy usage display meiers. 

8. Any other ilem the IRS may later 
rule helps improve energy efficiency. 

With any of these items and insulation, 
the person claiming the credit must be the 
original user and the item reasonably 
must be expected to remain operative at 
least three years, Should any perfor- 
mance standards be imposed later on. 
these items would be expected to comply 
in order for them to qualify for the credit 
at that time. 

Since the credit includes the installa- 
tion of qualifying insulation or compo- 
nents, the lawmakers plugged a possible 
loophole Expenditures for such pur- 
poses as the fall rein si alia tion of storm 
windows taken down in the spring do not 
qualify. Nor does the expense of installing 
insulation or olher energy-conserving 
components removed from one structure 
and placed on your principal residence. In 
other words, only the Origins! installation 
qualifies for the tax credit, 

A $300 tax reduction, even when com- 
bined with the reduced energy costs that 
will almost inevitably result, may not stir 
you. But what about the $2200 reduction 
oflered in another section of that Energy 
Tax Act? 

A $2200 tax credit 

As an Incentive to use alternative 
sources of energy, Congress will permit 
you to take anolher tax crediMor what the 



You may deserve a tax credit. 
Here's information to help you 
determine whether you qualify. 



Sy Mark E, Battersby 

W ould you accept $2500 to cut your 
luel and electrical bills? Thai's the 
bonus our government is offering in an 
effort to conserve our dwindling energy 
supply. You can get your bonus share 
with certain expenditures made between 
the Apr. 20, 1977. date of President 
Carter's energy message and the Jan 1 . 
1986, deadline. 

This bonus is just a small part of the 
recenliy enacted Energy Tax Act of 1978 
It's a highly controversial combination of 
new energy and tax laws that contains 
something for just about everyone 
On one hand, the government wilt give 
you a tax credit — not a deduction, but a 
direct reduction in your tax bMI-— of up to 
$2200 for those who install solar, wind or 
geothermal energy equipment. For mere- 
ly installing insulation or other energy- 
conserving equipment, you may qualify 
tor a tax credit of up to S300. 

Surprisingly, taking advaniage of this 
tax bonanza is unusually easy. Take the 
so-called "Residential Energy Credit' as 
an example; 

The Residential Energy Credit permits 
you to reduce your tax bill by an amount 
equal lo 15 percent of the lirst $2000 
spent for insulation or other energy -con- 
serving components. Quite simply, it you 
spend $2000 on qualifying, items, you can 
reduce your tax bill by $300. 

Although limited to residences sub- 
stantially completed on or before Apr. 20, 
1977, the credit is not limited to home- 
owners. Renters, individuals owning 
stock in a cooperative housing associa- 
tion and members of a condominium 
housing association also qualify 

Qualifying Improvements 

To illustrate how liberal this new tax law 
actually is. Congress has defined insula- 
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Pleas* Specify! Vent pipe diameter fj 
16", T\ 8" 9", HH 4 
Type of fuel (coal., wood, oil, gait 4 

Add $6.00 shipping for each one S 
ordered. C; 

0 Wisconsin residents add 4% sales rax 0 

4 No Canadian Orders Please 4 

5 Also Available: Fireplace heat re- f, 

r* Illii'Y’uDr Lftjfisvt fl« kurninn K 



$ 64.95 



5 claimer and wood & coal burning 5 
j neaters. ^ 

^ FREE catalog with snowmobile,. 0 
0 motorcycle, wood making, smell / 
0 engine parti, and other accessories. 0 

8 Box t57 Dept PM4 Dorchester. W\ S442S & 
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Chimney 

Fires 

Can Leave You Homeless 
Feel wfe and sure with 
CLEAN chimney^ 

^^feHJN'NEY 

^wecper. 

Cleans chimney 
ivalls tif 
danujerous 

dL'tLim-uldtiuns 

that cause fires. 

Fays fur itself 
in juil one use!! 



$ 25.95 

plus 12.00 Shipping 

The best fire insurance you 
can buy — PREVENTION! 

Man ufttfturcr's Supply 

Box 157 Dept PMA 
Dorchester, W| 54425 
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new law calls “renewable energy source 
expenditures" These include expends 
tu res which the T reasu ry m ay 1 ate r decid e 
uses any other term of renewable energy 
and which results in an overall energy 
saving, 

This credit amounts to a whopping 30 
percent ol the first $2000 and 20 percent 
of the next £8000 in qualifying expendi- 
tures, adding up to a maximum credit of 
$2200. In order to eliminate "undue ad' 
mini strati ve burdens" (here is a $10 mini- 
mum for any taxable year |usl as wilh the 
Residential Energy Credit. 

Here teo, an individual will be eligible 
for the maximum credit each lime he 
changes his principal residence. But, 
again, the original use of any item must 
commence with the person claiming the 
tax credit; it must have a life expectancy 
ol at least five years. Should there be any 
regulaiions in effect in ihe fuiure, the in- 
stall alien must naturally meet them to 
qualify at that time. 

The credit applies to expenditures 
made on or after Apr. £0, 1077, and be- 
tore Jan 1, 1986 Carryovers of credits 
that exceed your fax bill may extend this 
final date two years until Jan. 1. 19BB. 

in order to qualify for this credit, instal- 
lations ol renewable energy source 
equipment must be in connection with 
an individual's principal resNience in Ihe 
United Slates, Guam or the U S Virgin Is- 
lands. The credit is available for existing 
and newly constructed or reconstructed 
dwellings and owners and renters are el- 
igible. An individual who owns stock in a 
cooperative housing association or es a 
member of a condominium management 
association will also be eligible. 

Equipment that qualifies 

The credit for solar energy property ap- 
plies to solar equipment, both passive 
and active, which when installed in con- 
nection with a dwelling, uses solar energy 
to heat or cool the dwelling or to provide 
hot water. 

The credit for wind energy property ap- 
plies to wind equipment, Le., windmill 1 , 
which when installed uses wind energy to 
produce energy (in any form) for personal 
residential purposes. 

The credit for geothermal energy prop- 
erly applies to geothermal equipment us- 
ing geothermal energy to heat or cool a 
building or to provide hot water This must 
be equipment necessary to distribute or 
use geothermal steam or other geother- 
mal resources. 

Renewable energy source property 
does not include conventional heating/ 
cooling systems which serve to supple- 
ment renewable energy source equip- 
ment. While you can claim credit for ex- 
penditures made as far back as Apr 20, 
1977, remember that the law will expire 
Jan, 1, 1966. Now is the time to add up 
qualifying expenditures and plan future 
purchases so you'll save taxes while sav- 
ing energy IM 
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Build a live-in solar collector 



This versatile solar add-on triples as greenhouse, family room or dining 
area — and lets you bathe in a hot tub or bask in a sauna. 




by Joseph R Provey 

ASSIST AMT HOME AND 5HQ P LOU OR 



M ost of us who would like a bigger 
house have to face the fact that 
along wrth construction costs. Ibe ex- 
pense of heating an additional room year 
after year must also be considered The 
ideal addition would be self-sufficient in 
terms of energy — or at least nearly so. It 
would also be versatile enough to serve 
several family needs. Finally, it would be 
reasonable in cost to build. If (he home- 
owner could save by doing most of (he 
work himself, so much the better. 

The Solar Amenities Module, winch we 
recently visited, meets ihese require* 
ments — and then some It was primarily 
designed as a solar greenhouse, where 
much of the sun's energy {which pene- 
trates the double-glazed ceilings and 
watts) is stored in black-painted tanks of 
water, 

Other features, however, make this so- 
lar add-on much more exciting than a 
simple greenhouse. A kit-built sauna 
room with a wood -burning sauna stove, 
plus a hot tub, lets you choose between 
bathing wet or dry 

The sauna and hot tub are not just friv- 
olous luxuries, either Excess heat from 
l he special, heat -retaining sauna stove 
supplements the solar greenhouse. Even 
the hot tub does double duty, since <1 also 
serves as a heat bank. Mote that the tub 
is — or once was— a watering trough, 
bought through the Sears farm catalog for 
$60 and painted black Plywood and a 
piano hinge make the lid, white pipe insu- 
lation cushions the tub rim. Inside (he tub 
are built-in redwood seats. 

Heal from the wood-burning sauna 
sieve can be used to boost the tub tem- 
perature, by thermosyphoning water be- 
tween a copper coil wrapped around the 
flue and the tub. A good reference for 
constructing such a system is: Hand- 
made Hotwater Systems, 64.95 from 
Garcia Press, Box 527, Point Arena. 
Calii, 95468 

Clarke Davis, owner and builder of the 
module,, has a knack of making objects 
serve purposes other than whai they 
were intended for. Colorful hooks sold to 
hang bicycles on waifs work well as plant 
hangers m the greenhouse. Heavy-duty 
dishpans sold by resiauranl suppliers 
make great flats for starling vegetables, 
once the bottoms are partially filled with 
stones for drainage. The dark-colored 
pans absorb a significant amount of the 

prclce- c^rl We- e^e 
Siyrsr Senna Wh-es*; 

Scriar .Amen lies Modi.-* ce&ign Ciafee Da-. 
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* A Double-glazed roof, windows or so lar 
I greenhouse help- to retain the heat. 

* Roof verts permit excess heflt Id w- 

\ cape on warm days fatso see drawing). 
C Water -tilled tubas are heat bank. 

V O Excess hast fro*n WOOd-bur rung sauna 
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i ■ Cattle trough is additional heat bank, 
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sun's heal, making soil-heating cables 
unnecessary in most areas. The quarry 
tile chosen for I he Moor is no! only a sensi- 
ble choice lor a room that works overtime, 
but is also Ihe best choree for absorbing 
and storing heal 

The module itseM serves several pur- 
poses. In its role as greenhouse, il pro- 
vides (he perfect climate lor starting seed- 
lings and/or ratsing them io maturrty. 



When it's lime to harvest the produce, 
knockdown furniture transforms the 
space into an elegant dining area, 
There's nothing like eating break Test in 
natural, glowing light, filtered through 
many green, growing things. When ihe 
meal is over, Ihe space can be turned 
over to the kids. Seth Davis enjoys play- 
ing in his portable sandbox — even when 
the weather may be uncooperative. 



As far as costs go. builder Davis says 
that today H would cost a do-it-yourselfer 
S7500 complete, including (he sauna and 
stove He reports he spent about 30 lo 35 
working days building the module and 
deck. — and he did it on hi$ own. A com- 
plete 1 6-page set Of plans for the module 
costs $7,50 and includes a materials lisl 
and cost estimate breakdown, Write Solar 
Sauna, Box 466. Hollis, N H 03049. m 
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Unit being tested is fueled at programmed intervals. Heated air la circulated through ducts to heat 
exchanger Temperature changes in exchanger water reveal relative heat output. 



F ireplaces and wood-burning stoves 
are selling at record-breaking levels. 
Tubular grates, draft inducers and blow- 
ers are also being ottered to (he public. 
Some are good, but unfortunately, some 
are gimmicks offered by hastily formed 
firms hoping to profit Irom the energy cri- 
sis. 

The Fireplace institute, an international 
association of reputable manufacturers, 
distributors and dealers, hopes lo estab- 
lish a set of efficiency standards and 
make the test results available to con.’ 
s omens. 

In 1978, the institute awarded a con- 
tract to Auburn University in Auburn, Ala., 
to build and operate a testing laboratory 
to fill this need. 

What program means 

Manufacturers will have (heir products 
tested on a voluntary basis at the lest 
center. Units tested will be permitted to 
carry labels with certified output -to-input 
efficiency ratings similar to I hose dis- 
played on airconditioners. The tests do 
not recommend the safely, materials or 
workmanship of any particular unit. Labs 
like Underwriters test and certify wood 
burners for safely. The labels wilt help 
consumers determine the amount of 
wood required to meet B.T.U, demand for 
one or more rooms by the u nil being con- 
sidered for purchase. 

Efficiency percentages are arrived at 
by dividing the useful energy output {heat 
into the room) by the wood energy input 
(quantity of wood burned). Basically, this 
means the amount of heat produced 
(B.T.U.) per hour against the pounds of 
wood consumed per hour. The higher the 
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efficiency rating, or the less wood con- 
sumed per hour, the better ihe buy you 
have made. 

All testing of comparable equipment 
will be done under identical conditions 
and be conducted by impartial experts at 
the university. The only catch is that since 
the program is voluntary, nol aU units will 
be tested and the facility only tests about 
100 units a year. Even if a unit is tested, 
its manufacturer is not obligated to dis- 
play the results — and he probably won't if 
they are potentially damaging to his 
sales. Hopefully, consumers will reward 
those manufacturers who are forthright 
enough to lell the truth about their fire- 
p I ace s and sieves by buy! ng on ly certi tied 
units. 

"Fireplaces" in this text are the factory- 
built, zero-clearance types which, if prop- 
erly engineered, operate with higher effi- 
ciency than the masonry types. Zero 
clearance refers to the insulating qualily 
built intoihe unit which allows if to come in 
contact safely with wood framing mem- 
bers and waifs. 

Aside from prefabricated fireplaces 
and! wood stoves, the Fireplace Institute s 
efficiency rating program will put the mul- 
titude of helper accessories to the lest. 
They include such items as glass or fiber- 
glass firescreens, air-circulating grates 
(with and without blowers) and al! sorts of 
heat exchangers. 

PM visits Auburn facility 

The best way to describe the Auburn 
Wood Burning Testing Facifily to engi- 
neers and do-it-yourselfers is lo say that it 
is beautiful. The building is crammed with 
gauges, tubing, color-coded pipes, mini- 



computers and wiring. The Steves and 
fireplaces to be tested are housed in the 
middle of the building. The pride and joy 
of the lab, however, is a I S x 20 x TVs- loot 
calorimeter room. 

How units are tested 

The engineers al Auburn, in consulta- 
tion with the Fireplace Institute engineer- 
ing committee, designed this double 
walled, many-ptenumed room for specifi- 
cally testing fireplaces. During each test, 
measured quantities of dried wood 
(brands) are fed into the firebox at speci- 
fied intervals. Air heated by the wood- 
burner is circulated through floor and ceil- 
ing duels to pass through three heat ex- 
changer coils, in which wafer at 32 : F. is 
circulated. The temperature is monitored 
al various times during its cycle through 
the colls, which in turn reveals I be heat 
output in degrees. 

The operation is far more complicated 
than it appears and many factors (such as 
heat from lamps and people) that may af* 
feci Ihe readings are fed into the comput- 
er for analysis. The facility also has the 
capability to conduct tests on unite ter 
quantifies and types ol combustion gas- 
es, as well as for amounts of creosote 
collected 

The Fireplace institute hopes to have 
the standardization and rating of equip- 
ment underway for this heating season. If 
your local wood burning equipment sup- 
plier is nol a member ol the Institute, you 
might want to write to it directly in order to 
obtain information about specific unite. 
The address is: Fireplace Institute, 111 
East Wacker Drive, Chicago, III 60601, — 
John Gaynor 




The roof on this house is made of a new kind of non-wood shingle, ** 

The edges are thick and irregular, so they cast deep random shadows* The 

color is soft and muted, so it blends naturally with the architecture and the surroundings. 

Today's asphalt roofing shingles are among the finest products made in America. Some are made with a 
fiberglass base. All are handsome, durable, economical, and highly fire-resistant. And you have a wide spectrum 
to choose from, in a palette of colors to complement vour home's exterior. Wherever you live in the West, 
today’s roofing shingles fit in with any setting or architectural idea. Use them when building or remodeling. 

Asphalt Roof ing Manufacturers Association 

414 Jackson Square, San Francisco, CA 94111. 

Today’s Roofing* 






Harvey’s still out back finishing his 
half of the sawing. Ha. 



Harvey puts up with all kinds of aggravation from that 
chain saw of his, I wouldn't. When my mule kept acting up, 

I soid him. Bought a John Deere Tractor the same day. 

Now that tractor never kicked or got feisty, so when it 
came time for me to get a chain saw, 1 went straight for a 
John Deere. 

It was worth the money. It'll cut pretty near anything, 
and it never snags up or bogs down like Harvey’s, Runs 
smooth as silk, too. 

Truth is, I’ve gotten to where I feel like cutting a pile of 
wood is pretty near pleasurable And I might 
even get myself a John Deere Log Splitter, 

But no matter how much fun cutting is r 
I still prefer sitting. 

Specially when I can 
hear old Harvey out there working 

up such a sweat 

For h fret fattier, ^Tile John Deere. 

Dept. 52, Moline. IL 
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Program this Fuel Sever clock thermostat 
la lower heat at night and turn It on in the 
morning be (ere the family awakens The 
multiple- selling feature warms the home at 
selected times. It can be programmed for 
two or three temperature step-up and set- 
back cycles in a 24-hOur period. Under $60. 
Honeywell Consumer Products, Honeywell 
Plaza, Minneapolis. Minn. 55408, 




With Energy Minder control system, you 
can team a heat pump with a furnace using 
natural gas, luel oil or LP gas. It turns on the 
most economical unit, depending on tem- 
perature. This eliminates more costly elec- 
tric heating element that usually backs up 
a split heal pump. Use Energy Minder with 
Bryant, Day & Night and Payne split-system 
heat pumps. BDP Co., 7310 West Morris 
St.. Indianapolis, Ind. 46231. 




EXlend a central heating and cooling 
system to a room addition, basement or 
garage with Extend-A-Duct kit. Kit has all 
materials to extend existing hot-air or air- 
conditioning systems by up lo 12 feet, 
including a register. About $40. Dellecto-0 
Corp.< Box 5 0057, Indianapolis, Ind. 48250. 

(Pteass J km to oaoe 1 44) 
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by Donald W, Boyd 



OLD 
FURNACE 



M any homes built in the last 15 to 25 
years are heated by gas -tired, 
forced-air furnaces. Due to recent im- 
provements in furnace design, most of 
these older furnaces are obsolete. New 
parts don't fit the old furnaces and only 
minor repairs on old units are possible. 
These factors, combined with anxiety 
over continued gas availability, are caus- 
ing homeowners to consider other types 
of heating systems. 

However, the cost of changeover to an- 
other system of heating involves a major 
financial decision Ductwork in a present 
force d-atr system is rendered useless 
and a new delivery system must be in- 
stalled when changing to hot-water, 
steam or electrical heating, 

The combustion chamber of my gas- 
fired, forced-air furnace developed 
cracks in the welded construction. Cur- 
rents from the air blower were entering 
the combustion chamber through these 
cracks and interfering with (he operation 
of lh® pilot burner and thermocouple. Al- 
though the furnace could be operated 
manually, I rejected the idea because of 
the potential asphyxiation danger. Nei- 
ther a replacement combustion chamber 
nor a similar-model furnace were avail- 
able to make the repairs. In my case, re- 
moving the old furnace would also require ■ 
removing a nearby hot-waier heater. Ad- 
ded to this, winter weather necessitated 
immediate action 

Several furnace dealers 1 spoke with 
suggested replacing the entire furnace 
unit. This would require eilher making 
costly changes in the sheet-metal duct- 
work and venting system to install a new 
gas furnace, or scrapping fhe present 
system to install electrical heating. 

After talking with spokesmen for the 
public utility which supplies both gas and 
electricity, I decided to buy another gas 
f u rnace I n shopping | not iced 1 hat cabi n et 
dimensions of present models were much 
smaller than those ol older models with 
the same 0.T.U. rating. I decided to gut 
the old u nit a n d I n serf, a new f u rnace i n the 
old furnace cabinet. This let me use the 
present duel and venting systems. 

It took only two hours to strip the front 
panel, controls, burner and combustion 
chamber ol the old furnace. The cold- and 
hot-air delivery systems, including a 
matched, double squirrel-cage blower 
with thermoslal control and flue vent, 
were in good shape. So I left them intact. 
There was enough space to install the 



smaller furnace without disrupting the wa- 
ter heater 

I removed the blower and blower com- 
partment from the new furnace. Then I 
placed the new furnace inside the old fur- 
nace cabinet, resting it on top Of the old 
blower compartment so it would receive 
air from the blower. 

i constructed a frame- shaped adapter 
to fill the space between the plenum 
opening ol the new furnace and the inside 
surface ol the hot-air plenum of the old 
lumace (see drawing). Fireprool insula- 
tion filled the space between old and new 
furnace cabinets. Then gas piping and 
eleciricity were connected. The installa- 
tion took a day, The static pressure pro- 
duced by the blower checked a! 0.5 in. of 
water, the burner air was adjusted to 
produce soft blue cones, and the B.T.U- 
input was verified by noting the time to 
consume one cu. ft. of gas. 

An installation option was whether lo 
use the old or new blower motor and com- 
partment. The old I u rnace motor, a Vb-hp, 
double-shaft, 1875-rpm motor, was in 
good shape. I ordered the new furnace 
with the least expensive motor (Ve hp> and 
removed It, Check your local and slale 
codes before making changes. W 
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Space between the 
new Fa rnace and the 
old furnace cabinet is 
filled with fireproof In- 
sulation (above). At 
right, the furnace in- 
stallation is complete 
and the front pane! is 
In position. An explod- 
ed view (below) shows 
old furnace cabinet 
with new furnace re- 
placement A plenum 
adapter was made to 
til plenum opening ol 
new furnace to exist- 
ing hot-air plenum 
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■np 4 HOME ENERGY GUIDE 

Money-saving 
Furnace replacement 




‘'Beautiful way to capture almost all 
the energy of a wood fire. 



These handsome combination 
wondstove imri fireplace: units 
are so efficient they can heat 
you r entire home or vacation 
hideaway and reduce ynur 
dependence on Increasingly 
expensive utilities. (They pro- 
duce surprising s of heat 

from surprisingly few loads of 
wood. Normal use is less than 
four cords of hardwood per 
winter! The styling and colors 



arc timeless. The finish is pnr 
eelainized enamel: the crafts- 
manship is European. 

Wri te for free h roc h u re a pi d 
your area distributor, Add si 
}'or Wood Heat Handbook . 
Southport Stoves. 959 Main Si.., 
Stratford. CT 0B487. 
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The Workshop Heater. 





Thermatic-Vents are automatic foundation 
vents which are designed to open and close 
as needed to conserve heat* and still com- 
bat moisture problems. Shutters open and 
close by a metal coil responding to tem- 
perature change. Approximately $10 from 
Witten Automatic Vent Co. Inc.. Box 2244, 
Gastonia. N.C 28052. 



\ 




Insulated attic door provides attic access, 
yet maintains an insulation barrier. The 
steel door has a weather seat gasket and 
insulation value Ot HIS. it comes in four 
sizes: 20x24, 20x$0. 22x24 and 22x30 
inches. About $20. Leigh Products, Inc., 
Coopers villa, Mich, 49404. 




SAFE CONTROLLED EFFICIENT MEAT 



this hll converts a S5 gallon drum |noi 
supplied) Into a high capacity woodbumer, 
Internal droit channel, spark proof, air light 
design. allowi rale, c Qrtlrol led , efficient heat 
while 1 1 mil mg metal lemperolure of drum* la 
prevent bum through Use draft control lor 
heal In g large a r tma 1 1 area s . Easily heat yOur 
entire home. Sums over 24 hours. Heavy ileel 
kll bolts together quick and easy. Top drum 
squeezes 4Q% more BTU'i tram heat normally 
lost up chimney. Before you spend $5QQ or 
$5QC an a wood heater. Iry the Sots Heater Kit 
tor under $40. With inlO years, if the kll clocks, 
warps ar burns up, or If wllhln 1 year the drum 
Ihowt any sign of burning up. your money 
bock 



Thousands are used by the U 5 Army, U,S 
Forestry Service. Federal, Slate and local 
government agencies. 

Learn to heat woler ol lowest cost, easiest, 
so toil and automatically. Season /dry wood 
In days Instead of months. 

Bottom Kit: Send $U 9$ {delivered U,P.S.| 
Top Kit Send $50 95 (delivered II. P.5, Ji 



5end for the Sot* Mews, 



Soti Carp. >13610 Station Rd.* Columbia Sta. p Ohio 44028 




Nr 



Touch the melel plate of this light dimmer 
until light is at desired level, then remove 
your linger*. Light goes from dim to bright 
in repeating 2 Vj- second cycles. Levllon 
Manufacturing Co. lnc. t 59-25 tittle Neck 
Pkwy.. Utile Neck. N,V, 11362. 

(Ptoai . ; j rum ropagp T SO) 
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HOME ENERGY GUIDE 

Energy-saving tips 
from PM readers 




In a nutshell, better fires 

Last year during the Christmas season, 
members ol our family shelled a large 
quantity ol black walnuts that we had 
picked. Alter sorting out the kernels, the 
messy problem of disposing of ihe shells 
developed. I absent-mindedly tossed 
several shells into some burning embers 
in our fireplace. To my amazement a 
blaze quickly flowed Mow we save our 
nutshells and throw them by handfuls into 
a iazy lire to pep it up.— Murray, 
Cfrctovifte, Ohio 




Bench for cutting'insulation 

While Installing fiberglass insulation, I 
developed this handy bench tor cutting 
the material without coming in contact 
with Ihe sharp, irritating glass. Use ^-in, 
plywood and assemble Ihe tabie with 
glue and Ita-in. Mo. 8 fh screws. Be sure 
to wear eye and respiratory protection 
when you cut Ihe insulation.— Jo^rn K. 
Fulton, Broken Armw, Ok fa 



Extra oil-supply check 

To indicate when heating oil is running 
low in the tank, l tapped a hole 7 in. 
above the feed line, added a pipe nipple 
and ran copper rubmg with elbow joint 
to the feed line beyond the valve. With 
valve off, furnace warns when oil is low. — 
Edward Mayover. Sarasota. Fla. 

(Editor’s note: This is a good way to 
Heap track of oil, but we recommend ad- 
ding a shutoff vafve at A so flow can be 
hatted if leak starts in fine.) 




Keeping the cold outside 

I keep drafts from entering my house by 
drawing draperies closed at night. 1 do the 
same during the day m rooms not getting 
sun , — Helen LeMunyon, Canton, Ohio 




Store your home energy -saving ideas. PM will 
pay 555 tor oauh r>iibln>htitX6 idea Include starch 
or photo, it nacessBJv. and a slumped, satf- 
&1<fr railed envelopD il you wanl urtuStitJ > 11,11 ring I 
roiumad Stmd lo Energy’ Saving, Popular Mu- 
ctiancs. Z24 W«l tSTtli SI. , New Yw*. N.Y lQOI* 



Uim at 
id spare \m nQ 
previous wpwKM* . 



Get Into a Career Where 

Pay Has Been GOING UP 

HalanCT. Ick d rarnmen cl mated 21^ duTleQ Ihe J yeen 
Irwn 1 ST! lo 1976 , according to 197 T eunrvy ef ? 2 -WW 
draltwnen Dy American Imtilule tor Design & Drafting, 
Because oppottumtta vary from one n>aa m aaicflhw, 
we «* yw lo tort into lh* Job 
martat In your area and m 
bow me my Job* or* **eB"ble bn 
I ft* fteld or desHimfl 



FREE 



□rilling Aptitude If 54 
Ton tadt Tonmll! 




Ditcovw H you tavc^bUHtyfor 
trailing — send lor fr** Aptitude 
Twrt pbi* Dflflino -C AHfEfl KTT HO COST Oft 
OBLIGATION! No Hlneman will cell. Or jibing rapine 
no special drawmg eklH or l*chnifcal ability, WnuAi 
learning rant and easy. E vefyirring you need euppltocj 
with CDorW-— ptue anijr-tOrtollOw, attfmy-atap IMMIH 
and pervotml guidance from our liwirurtwe- 

TRAIN AT HOME' 

.suss-rs*.^’ J 

Mail 'T 1 
coupon Tor 
FftEL cued 
Ml 




If w. 

BIG DRAFTING KITS INCLUDED 
WITH COURSE!.,. when you train 
— * at home with us for o 
JOB IN DRAFTING. 





In .irH'l'nn fn yoiiH Inn emir' 
tt ii’.-i xtinn. Iinnini^ iitii. iup*fe 
mrnl,ji leil £>«■■»% xml ptirinna! <nn 
lulling p4u lh>t bViLrillUl 
,1 \it lull nulhr ’li.il ,r,:li,.i# . nnr . 

IhiHj . n*f*i I'fti lailn-ng .-dr. 
j.Si.h , *l , |.. IMF Inp fln M-nc rrhlr- Milh hrurri 

drilling infill — including 1 v^uerr. wm 
elc ;, .b , it v|i|, ie I cl dl iii -r Nuhgln 
lr ,<5 hulrlrii. -.Il l- i-riii ■ qualil-p Mail fair iilim 
rlr*WHI| , r,i|i» Tifn|l m m illriCflrt 
knta re'.'i 

S F A D WHlIF 
I Or quit Kit 
fXU>e>fJur& jgirf 

Van J>ie ItcaoU CK Uus*e W*™rien» tiini tpi.il h T 

, I M In ,inj gg.aduni«v *^"*1 1h*n-i 

Id r.- , 1, air- wr GOifw Thnv mjy nH rrtlv n(H 
bn tanild IX".:Jauin QOIXirhiniliiai, ->flry irpm 

linnr Ha nme amt Mini arm to -inolhw 

Mul v-^ti Cftmnulill* irtOm «ifl! Chn hn CHWh* 
\yf ll«hi, i*i--u mH 1 inn. r n ,i* riijfh pvd (jii .in™- 
» T i.vi Ihffv ini'll 

iHCREaSEO vr upf/i eonnma 
irvniitHwiG 1 miH midi nnnor flfinnmen end 
mil i iiiii y increa^hO Sflv, 1 oiwa tuch n-n 

.u-hic ,1 -nn,ii ( t i Wferfi- AmtHid#n l lc.ijuI bl 
preliin;} nod m *ond* rtA iUrt 

Mr. EUU F «ft« II 
MAKE K. lit- TO tfta A Wl h K The 

eiAirwiU 1 nav# ^ijnad frem Horn 
Arntxan &;Hc.un ^ Di.irnna nm 
glnjibiud n u H> vuirh HKHHjafidOndlr I 

Bin ndw Ob Hii Vnnl ittjN BO01 ft 
Ai.mmil CJi^viHciprntifil CcHTiCNin* Jr,:l 
aiinn up iq )3DG 1 *-eb r 

iv,i-i mbry 1 -iHirgl lu n"- 

Mr Cvpebnd M 01 my 

AtUiOiM 

h,i .ml H,n, Ma.Jp Ciumll 

Cl 1 M tf^Mili 

. 1TMA i £>B APrrrUfH JIIT iND 

_ » JAKtPJi'l ■*“ 

Cmtri by HO01 Star. - 

SQRTM AMF RICAN SCHOOL Of PHAM I Nil Depl PB0S9 
05 W CiJnpui. C*r, , Nqmpoit tueh, CO 

Rush jptiludi! lull iiid draHui,. hjimi kit . , , ALL FREE. 







1 i-jym TT*ne 

lot 1 

joftui 

^pfifTlWC 
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THE DELUXE NEW GENIE FOR 



D 04 VWU 





Push once to open — twice to close. That's 
convenience — with an Extra Touch of Safety! 
And its designed into Genies exciting new 
deluxe GS-600 SR. You II also enjoy the super 
security of our CRYPTAFT II Digital Control 
code system and the solid-state reliability of 
SEQUENSOR; the computer-controlled 
brain. Install an automatic garage door 
opener system you can point to with 
pride — the new deluxe 1/3 hp chain 
drive Genie GS-600 SR by Alliance! 

Also available is Genies economical 
1/4 hp Genie GS-2Q0 SR with standard 
radio controls. 



So easy to install anyone can do it! 




Assemble operator Attach power un it to ceiling Mount door arm Correct radio receiver 






Gertie opens the door . . . turns on ffte fight , . . fefs you drive right in! 

automatic garage door opener system by Alliance 

The ALLIANCE Manufacturing Cn. r Inc,, Alliance, Ohio 44601 

a jiMffliCAri Pmili-PS. COwPany 

Mtkir el Ihi limeui Anlenn* Rotator. r , Alliance Tenoa -Rotor*,, . L, TVi Bettor Color SiHfrl" 

Genie*, Alliance, Cry pear* and SequensQf* are registered vademaiha of The Allionee Manulauiun ng Company. Inc. 

C JBTi The Alliance Mfg. Co,, Inc. 






IMihen the utility company told Jim 
W Cullen i! would cost SI 00,000 to br- 
ing electricity to a remote building site, he 
decided to produce his own. The system 
he adapted Item d.c. components de- 
signed tor recreational or manne use runs 
everything Irom lamps to power toots. 
Range and refrigerator, however, require 
him to use a nonelectrical source, such as 
propane 

The least expensive power source tor 
such a system is a 1 2-v . car battery if Ihe 
demand is not great, a fully charged car 
battery will last one day. The drawback 
with this setup is that there is always the 
possibility of draining the battery to a 
point where the car won't start. To pre- 
vent this, a battery monitor lets you check 
the charge at a glance, f Afore, d.c. power 
must pass through its own wiring system 
and not mix with ac. voltage ) 

A more sophisticated version of this 
system involves the addition of an auxil- 



iary 1 2-v. industrial battery io your car. 
This is charged by the alternator. When 
the ignition is turned oft. a solenoid closes 
and allows powc?r to be used from ihe 
auxiliary battery without draining ihe car s 
battery, 

There are still drawbacks The big one 
is that there is no power at home while the 
car is being driven This is remedied by 
installing another auxiliary baltery rn ihe 
house. This battery can be charged by 
your car or by a gasoline-driven genera- 
tor. Instead ol usrng Ihe generator s a.c, 
power directly, which would require the 
unit to run constanlly, the a.c. is con- 
verted to d.c. by a special transformer. 

At this point, ihe total system would 
cost about $2000, plus a few dollars for 
gassing up the generator every week. II 
would supply most of your electrical 
needs, excluding only the major appli- 
ances like large refrigerators and aircon- 
dilioners. 







Car battery far house's electrical system is 
recharged by driving 30 minutes daily. 




12-v. energy system powers lights, stereo, 
television! In redwood mountain house. 



The system's components can be pur- 
chased at local marine, RV or auto supply 
outlets. Wilderness Power Co. makes it 
easier by marketing the necessary hard- 
ware. along with a SI 0.95 manual, which 
explains Ihe system in detail. You can ob- 
tain more information by writing to Wilder- 
ness Home Power Co. Inc, Box 732. Lay- 
tonville, Calif. 95454, m 




BATTERY MONITOR 



1 ? VO Lt 
LIGRT 



AMI'. MONITOR. 

\ -10 AMP CIRCUIT 

\ RREAKEP 



17 VOLT 
OUTLETS 



APPLIANCES 



PLUG AND 
RECEPTACLE 



2D- AMP. 
FUSES 



WALL- 

SWITCH 



HAT TEHV 



GROUND 
TE RLlTfll AL 



NO 10 WIRE 
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HOME ENERGY GUIDE 



Add-on blower 
moves air to the 
farthest rooms 




Air- Booster has a heavy -gauge housing that attaches with 
sheet-metal screws over s hole you cut In the air duct. 




H omeowners with central healed and 
cooled air systems often lind that 
the room farthest from the systems blow- 
er doesn't receive enough heated or 
cooled air. The air seems to come out of 
the room register in a irrckle. No matter 
what season it is, the room is never prop- 
erly heated or cooFed 

Solution for airless rooms 

The Air-Booster is an add-on blower 
designed to increase both velocity and 
volume of air to a room that's in need. 
Rubber motor mounts make the unit run 
extremely quietly. When the booster is 
wired paratlel to the central systems 
blower molor, the Air- Booster operates 
simultaneously with the central blower. It 
can also be operated apart from the cen- 
tral system with a Ihermostat {purchased 
separately at a heating supply house or 
dealer), or operated manually on another 
circuit with an on/otf switch whenever you 
want it For greatest air movement to the 




Self- adhesive tempi ale In the hit serve* a* a 
guide for cutting a holt In the duct, 
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problem room, the manufacturer recom- 
mends (hat the booster be installed on the 
duct nearest to the trunk supplying ihe 
room, The motor shaft must always be in 
a horizontal position, 

My experience with the booster 

I installed Ihe blower to help deliver 
needed air to my garage workshop. The 
register in the room is approximately 40 ft. 
from the blower and Ihe run to if contains 
five bends and ells. Alter insiallatron, the 
room is finally comfortable. 

I checked with a mechanical engineer 
who toid me that air to Ihe remaining 
rooms would be lessened no more than 8 
to 1 0 percent after the addition of the add- 
on blower. But I don't even notice this. 

Installing the unit 

The boosler can easily be Installed by a 
do-ii-yourseller. It comes with complete 
instructions. The kit also contains a self- 
adhering template with outlines for cutting 




Unlt'i motor run* at 1550 rpm; it mount* 
out of the airslream to lengthen II* life. 



various -size ducts, either round or rectan- 
gular. You cut a hole in the duct, fasten 
the unit in the opening, and then connect 
the unit's wiring to a power source. Don't 
forget to wear safety goggles while boring 
and sawing (he duct. 

To begin work, slit and fold back the 
insulation at the desired location, (I 
cleaned the duct with solvent for belter 
tempi ate adhesion.) Peel off the adhesive 
backing from the mounting template and 
attach it to the duct in the desired loca- 
tion — in the center of the duct. Bore holes 
in increasing diameters to Y*-in. dia., tan- 
gent to the inside of each comer of the 
opening you plan lo cut 

Then cut the opening Be particularly 
careful not to cut the opening (oo large. A 
hacksaw blade in a sabre saw makes a 
clean and neat cul. 

Next, I slipped a piece of polystyrene 
{Styrofoam) between the motor and the 
blower housing Then I insulated the re- 
maining pan of the housing, leaving Ihe 
motor exposed. Finally, I connected the 
wiring according to the kit's diagrams. 

Maintaining the unit 

The manufacturer recommends oiling 
the molor once every six months with 
SAE 20 oil for normal operation and every 
two months for continuous operation. Al- 
though not convenient, I oil mine with an 
eye dropper and a small mirror. The ben- 
efit of a property conditioned room more 
than offsets the inconvenience. 

Cost of the Air-Booster is about $45; 
extra wiring is about $4, Steinen of Caro- 
lina, Inc.. Airport Rd„ Kinslon, N.C. 28501 
makes it, —John £. G aynor 





Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous loYour Health. 





SUhL lit tti* woild's 
oldest and tiding 



chain saw. Just ask 
around fbw'U hear 



about tettmc perfor 
loruj 111®. and 



easy starts, rou won 
h*at camp lairds 
Someone 1 ® sure to 

tell vmi, loo, about 



the Slihl 









Wv 



new chain saw, try 



this small wondex. 

Small wonder it's 
the best little saw you 
can get. Alter all, it’s 
a Stthi, the world's 
tln«t tor over 50 years 



Thu? Worlds Laro**t Selling Chain Saw 



* fle-jMf'nsd Ifrirl^riKint { pfonAufteina St&ftl 3 Sm ^ 

Pdf salet and hMoI. ™ Itw Itellow imcH'E Stmr.- 

Slihl mtfoii^sstesi bepartmeni lost 5M Vikihtj Drive VUgini'i iv.^ciLVIrgUua U4&2 



FIGHT RISING ELECTRIC BILLS 

SAVE UP TO S 40 /YR. 



BE A 

CHIMNEY SWEEP 



Hmnlace >D0* bulb 
burning 2\ hr (lav 




HETHERINGTON INDUSTRIES, INC, 

6403 B McPherson Me * Levittown, Pa. 19057 



Yfllir Own &UlllT<%fl: A i '1,—rrfy iw?p r Mn *' n n rh,-n>-.,v 
■*Tlli lh» Annul- UW 1 Sv*l»m rH ■■■nf Emu! Njium^iy ,h? 
iM|.|r » MO DO 




A^rouln^ Nwd 

Thf Fr^rvv f JIM -hM 

remind r,ninf+tik 

mV?* triKAr-ry n chimnf 
H'-.uiwtVv''- 
Ip (Mfi^rl It* d*m*g4 

Thi WhF Siil*n: 

Mnr® ffwrvtn vw * ihSn ini' ■■tKwi melhiwl rn 
■hi 



Spnrl I>h put hrybnuLyl. ifl c*| fOLi-IUlL 
ftny llmi pnd l-H ' Thf AvflUfl iL'ffl WOTf 

800 - 648-531 

Ihltni,. +Xh nS Mill' 

Anjml WpiI S^IHriA, llt( 

tontai lifpi r«’ 
lh’#tip<gl' Cf 
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Heat Saver fireplace curtains prevent 
household heat loss caused by chimney 
updrafts, according to the manufacturer. 
Made of 1CH> percent f larrup resistant fiber- 
glass (asbestos-free), the curtain can be 
trimmed with scissors so that it tits fireplace 
screens up to 33*43 inches. The curtain 
Is black with brass fittings and is avail- 
able for SIB, It Is manufactured by New 
England Hardwood Firewood Corp Inc,, 
Little City Rd., Higganum, Conn. 06441. 




The maker claims this flameproof fire- 
place curtain controls updrafts, smoking 
and heat loss through the chimney. Made of 
fiberglass and Teflon, it hangs from a rod 
cradled in brackets thal are installed di- 
rectly on the firescreen, or attached lo the 
fireplace. About $16. it cpvere openings 
up to 33*36 inches, catches popping 
sparks. From Firemaster, 2967 Losanti- 
vllle Rd., Cincinnati, Ohio 45213. 

I'P i httn rr.1 pr\;}ii f 52) 








NEW EDITIONS 



POPULAR MECHANICS 
CATALOG OF PLANS 
PUBLICATIONS 
PROJECTS 



A must for all homeowners 
and doit-yourselfers, Build 
projects the whole family 
can enjoy! 

To mark the 75th Anniver- 
sary of Popular Mechanics, 
we have published a brand 
new edition of our famous 
catalog of Plans, Publica- 
tions t Projects. 

For the past seventy-five 
years Popular Mechanics 
Magazine has been the 
leading publisher of plans 
and special publications 
for the do-it-yourselfer. 
Now we have listed our 
most popular plans, and all 
our famous special publi- 
cations, in this brand new 
illustrated catalog. 

PM's new catalog is loaded 
with photos and illustra- 
tions. You'll find listings for 
over 800 plans and publica- 
tions along with complete 
ordering Instructions. 

Send for your catalog to- 
day! Only 500 postpaid. 

To order send coin, check 
or money order to: Popular 
Mechanics Catalog, Dept, 
C77, Box 1014, Radio City 
Station, New York, (SLY, 
10019. 

., m. p,fc- 
O' 

J ol f '-i Mt Afti ' 

CtyflFORArujtg 
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DO-IT-YOURSELFERS: 





Why wait? You can build 
that new 
home now! 



Thousands or ambitious families aren't waiting it? atrofcr a home, instead, they'rBbuUdlrigiJf 
ibemaelvas today [he MiIqs Way 

MILES FINANCING IS THE KEY 

Mitas Homes backs do-it-you ratten tie! ore thsy start- WeV« me iollii Who say "your 
willing mass io do moat of the build mp and put your spare Hma (a work is worm more (ban a 
Eng down payment " We furnish pre-cut materials, blue prints, siep-by-step Instructions 
and iota mar* on easy credit terms. 

BUILD ON YOUR LOT...WHERE YOU WANT 

You cun build In me country or pity ... and Miles may not require your land be fully pud lor 
belore bunding 



BEAT INFLATION.,, START INVESTING 

Housing prices are sure to go hLghsr. Buy row. Sxirl banelilln-o from this incrBaeid value 
and lake a big step toward ! inane la! security. 



THE BUILD-IT-YOURSELF SPECIALISTS 

M Flee h as 32 yea rs Ot e sparience h elping ove r 1 A .000 fa m Ik 6-S. who havr e lot an I he bell bul 
not a Id! in Ihe bank. We know what It lakes lo build a home end have geared 4Uf entire 
Drgankiati&n |q serve your needs. 

The re' • a Mine* reprtian tafiva nearby to help you If you ‘re in torested i n. talcl ng the next ala p 
Me can give you the full details, answer your questions without obtlgalmn .and show you 
how easy It is to slop waiting and start building a new nt#. 

SEND COUPON FOR FREE GREAT NOME IDEAS BOOK 

Do n [pdayt This book has H4 pages ot imancing tacts for do-it-yeuriellaia. M borne 
designs, plus valuable inlDrmaucm op energy saving and decormins Allow 4 weeks lor 
catalog diiiVBty or send $1 CO (cir priority handling 



There 4 * a representative 
neer you. 

Phone; (*1£) 588-9700 



Miles Homes 

The PQ-H-Yoiirsetfvr s Fnentf 



r",‘ yuu, FflfE G.rfj.l ilctm^s. idra Book 
MILES HOMES Dcjpl MN ?Q0 
4 500 LvndJM 1 k.i' h Wifint-dijoln Minn 1^41? 

Nam# 



A rldp i".r, 

C-h 



. Std.ll 1 



^ip 



I CGIhF'IV 

I hfion# | ) „„ 

I plan cd do D all or n pare or me *rfik 

jjj^^Q J] UQ KHLiLisifd lor pnu'iC', hundiinf] ^Jjj 




Build a picnic table you can 

store indoors Parking a bulky prenre table indoors when summer 

is over is practically impossible, So it sits in the 
yard or on the paiio 1 2 months of the year. 
Not so with. th<s unique design. Both ta- 
ble and benches fold scissor-fash- 
ion rnlo an i ncred ibly small unit which 
means the whole thirteen be stored 
in yaur garage or basement with room 
to spare And if made of redwood, the 
table will last for years. Tq obtain plans and in- 
structions for building this stowaway table sand 
$3.95 to 

Popular Mechanics Plans Service, Box 1014, New York, N,V, 10019. 

Popular Mechanics 4 -a publication or hm*si Magannas. a Elision ol The meaRST CORPORATION 
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Aluminum coils give tow condensing lem- 
para lures for more atheism heat trans- 
fer In Deluxe Bound One central home air- 
conditioner. Carrier Air Conditioning, Box 
48GB, Carrier Pkwy„ Syracuse, N.Y. 13221. 



Prewired, pre piped solar hot water unit 
{b«low) hangs from hqt water lank Or wall. 
An BO-gaJlort' system ($1700) serves family 
of four. Revere Solar end Architectural 
Products Inc.. Box 151, Rome. N.V. 1344Q, 






Stop heef loss at storm doors by sub- 
stituting lor worn and weathered seals with 
Stanley's replacement seal. It is pressed 
into place after removing the old seal. One 
30-foot mil Is $7. The Stanley Works, 195 
Lake St., New Britain, Conn, 06050. 



Electronic ignition eliminates tuel-wasling 
pilot lights in the Dyna-Vent through-the- 
wall gas Turnance (left). Unit can be wall- 
or window-mounted. Decorative grille fils 
into any decor. Suburban Manufacturing 
Co., Box 309, Dayton, Tenn, 37321, 

(Ptaase ff.jp, page. I5±t 




CUT FUEL BILLS 



nr to ao% 

The Hut Idructl Concept bi 
If H* Ifihxck TkmtUt* 

futufid 

* Completely progrominaLJo— up (0 12 
tal backs per day 

* Solid! Stale design auurea long life 

* 25 to 1 5*F peltwick witb Indicator light 
on thomwitat to ■ Ignat when ayaiam is 
in aeibocV 

* All new cottpOMfitt *Lipfs]j«d wlfclt aasy 
do-it-y&uuall imhillalicin injtructkHtt 

* Usee existing wiring — 2 year warranty 

* Mosey Back Cu«u:Ant*e it Ml fully 
utkliad 

Heating Modal— All 24 Volt & Millivolt heel- 
ing including gee, oil and electric syalema 
I [eat. -Cool Modal- All olocldc cooling 
syatanr.s in combination with gM or c-jI beat 

"to* suinuAN pboducts 

”2131 Pelham Ave., Los Angeles, C A. 90025 

■ Q He 0 Hug Only D HeatfCool CamhinaHoa 

■ $39.95 Piapaid $49 95 Prepaid 



• Kia> 

; Addt+u 

! Qty " Qp 

!□ LITERATURE A SPECIFIC ATIOfK ONLY .50 

* CAUFdHNlA RESIDENTS ADD «% SJUXS TAK 






WHAT YOU NEED IS WHAT YOU GET 

WARMTH ■ RELIABILIT Y * INDEPENDENCE * ECONOMY 

THE NEW AMERICA ' GIVES YOU THE FEATURES, PERFORMANCE 
AND SATISFACTION YOU NEED AND YOUff FAMIL Y DESERVES. 



* Up to 50,000 BTU/ZOOO eg. ft. 

capacity 

* Combination convection and radiant 
heat 

* Powerful automatic blower available 

* Bums Wood or Coal 

* Highly efficient baffle aivd heat 
exchanger 

* Brick lined firebox-BG lb load 

* Easily holds fire overnight 

* Easy to operate 

* Two cooking, surfaces for 
emergencies 

* Extremely low clearances to 
combustibles 

* Five colors for any decor 



Tested El Listed 



MADE IN USA 

THE NEW AMERICA WOOD HEAT SYSTEM 

Powerful Wood Heal — Intelligently Managed 



Dealer Inquiries Invited 

(312) 346-3473 



Send $1 to cover brochure, postage, handling to; 

COLUMBIA PRODUCTS CO- 

22 West Monroe, Rm. 1705 
Chicago, III. 60603 
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Cheap Heat! 



Yes, there is an alternative to the present energy crisis! It’s a Kero-Sun portable 
kerosene heater and it gives instant heat for only pennies an hour! 



You can beat the high cost of fuel and possible 
fuel shortages with a safely -tested, dean- 
burning Kero-Sun portable heater. Gel up to 
18,000 BTUs an hour, for only pennies. There's 
no smoke, no odor with a Kero-Sun and you 
don't need chimney venting. Every Kero-Sun 
Heater has an automatic shut-off in case of tip- 
over and a battery-powered igniter, so you don't 
need matches to light one. They’re lightweight, 
so you can "put the warm where you want it." 
This will be the winter when you should consider 
the alternative.,, a Kero-Sun portable heater. 

ti’i^fitllil ] Krrn Hun l«w 



I 



KEROfUN 



PORTABLE HEATERS 



Please send me full facts about Kero-Sun portable 
heaters and the name of my nearest dealer. 



Name. 



1 



Address. 
City 



State. 



Zip. 



Kero-Sun, Inc, Depl. P 99, Kent, CT 0675? 




Series 7700 sliding glass replacement 
doors from Conti nental Aluminum Prod- 
ucts, Sox 596, McHenry, III, 60050, con- 
sist of T iVinch insulated glass in aluminum 
frames. Aval ladle In bronze or while baked- 
on acrylic finish, double-glazed doors 
for existing 6- and 8- foot openings. Re- 
tail for $563 and $663 respectively. 



Clear-TIte is a tough p clear polyethylene 
tape with acrylic adhesive that seals drafty 
windows. An alternative to rope-type caulk, 
Clear-Tite Is available in rolls 1 inch wide 
by 36 feet long tor $2.96. Each roll will 
seal eight average windows. Clear-Tite is 
mamifacturedhy Manco Tap* Inc., Box 685. 
Cleveland, Ohio 44107. 




Multi-layered Window Quilt is a thermal 
window shade that stops heat leaks 
through glass. Its maker claims heating 
bills are cut by as much as SO percent. 
It consists of polyester and aluminized 
plastic film, with special airtight stitches. 
Fits tightly against windows. $2.96 per 
square foot, with hardware. Appropriate 
Technology Corp„ Brattle boro, Vt, 05301. 

,P.'l' turn iL ;g.* ' 




New! A beautifully 
efficient way to cut 
your home heating costs! 

THERMOGRATE Free - Standing Fire- 
place /Stoves cost Va to Vs as much to buy 
and install, achieve fireplace charm, and 
produce 5 times the heat. 

You burn less wood! 



Cut your homo heating bills and insure 
your comfort in. a power outage or fuel shortage. The 
5- Way Heating System delivers over 55,000 BTU per 
hour from a moderate ly-si zed fire . . , even without 
auxiliary blower. 

Quality-built . . . Inside and Out: 

* Unique dvdlBfl kftft fllass dnnrl 
clearer and cooisr, 

* Antique Re d ar Sitlm Black. 

* Swapi-back side e avokS Uaxy lo-ok 

* U L. Tested and Lirlad. 

* Triple waili ktep surtaeti cool. 
minimizB doira rvc^t. 

* SlaJMes Sltfll heat eiclian.|jer lutes 
guarinleeri against aurngm. 'Ian a 
EftUmi'l 

* Long- 1 ft welded canitrucsen. 



1*61 

m 





Here's how 

It works I 



Performance & Salisfaction 
are Money-Back Guaranteed! 

IhermoGRATE 



CALL TOLL FREE: 1-800- 32S-0U42 
nr write today tv Fhee eatw 
brochure-. ptrnrmancn data and 
how-iD- order Inlnrmallnn: 



P 0 Bor 43071 Dept, Ml -909 
27M N Firrviw. St. Paul, MM 551*4 



15-79 HI. ST PAUL UN S5l 13 ALL RIGHTS HE5EftV£D. 



Wonder 

Wedge 



Save Your Back And 
Make Log Splitting Easier 




You Hardly Need A Sfedge 
With A 

Wonder Wedge 

Order Mow 

Wonder Wedge Co. 

PO. Box 3443 
Davenport, Iowa 52808 

Please Ship . Wonder Wedges 

@ $9.00 Each Plus $2.00 Ea. Postage 
And Handling. Enclosed □ Check □ M.Q. 

NAME 



ADDRESS 



CITY ST. ZIP 
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Address, 

c fly/ stale - 



Mason & Sullivan Co. 

Dept. Iltl Oslerville, VIA 02655 



Send Inday Far our Hew Free Catalog of the 
mtjftt magnilicenl Ineirloam quilily antique 
rep rod u cl ion C locks yOucad huild 

Tngr rnnrr cl Gi'jndlalher Grardmolner »jH manllc 
■iHk clr.rki ind r oc-e AvaiIj&I* from plans or reidy- 
tu-assfmblt .Hi I D> r th levels m Sh US 'A, in solid V 
r j m: incli ne.: fiard^nofls. in walnul. blit. CWrry 1.-1 n nr*- 
duras mufioGdiiy l(dp6fl«D pffCfSifl* me«muiU and 
cltiroti S-ginl b’iii diali p-uS riHi. fiiri3#i-|i B, hilfiki And 
jC<e*s.nr-*» You vt riBver seen a Imer [Dialog You II n*v*r 
bmid a belief duct 

Piense send me yuur F*M 31 p*g« Lrtlijr Catalog. 

I tnclAM SI lH lor ptiugt and handling. 



Woodburners: 

Don’t risk a 
chimney fire ! 



Home owner's Chimney Sweep Kit 

With (his protpsaional equipment 
chimneys can be easily cleaned, usu- 
ally from reside the house includes 
rugged steel brush extension rods, 
couplings & how-to manual -ataboul 
the cost of one cleaning Keep your 
home safer and save, Monny back 
guarantee Free literature 

Black Magic Chimney Sweeps 

Depl, PM1 , Stowe. VT 05672 



Look For 
Popular 
Mechanics 
Car Care Section 
In The Oct 1979 
Issue 




Save energy 
and money. 

Cut your fuel 
bills. 

With the ^ 
In-Sider # 
Storm 
Window. 

Install In-Slde rs— even if you 
already have storm windows. 

Tests show Jn-Slders improve the effec- 
tiveness of outside storm windows by as 
much as 26% * And with single-pane windows, 
In-Siders cut heat loss up to 88%. They save on 
summer cooling costs, too. 



'Actual savings may vary depending upon climate, location oEh&me 
and windows, and window condition and quality. 



Installing In- Side rs is an easy, do-it-yourself project 
All you do is; 




Snap die sheen 
into Hit i rim and 
prea in place. 



In-Siders also qualify for the new residential energy tax credit Deduct 15% 
of their cost off your income tax. 

There's an In-Sider to fit most any style or size window, as well as patio 
doors. Buy the In-Sider at hardware stores, home centers, building material 
dealers, and retail chain stores. 

iln-Sider 

Storm Window 

In-Slder is a neyisteneti irad^maikof Plas-koLice, Inc. 



plaskolite 

P O. Box 1497, Columbus, OH 43216 
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This weekend 
seal your doors 
and windows 




Drafts around doors end windows of 
your home are costly They can cause 
your homo fuoE bills to soarl And it 
is so easy to stop drafts with do-it-youT- 
self M-D window and door weather’ 
stripping. Many M-D weatherproofing: 
products como in kits ready to Install 
on standard doors and windows. This 
weekend cut your home fuel bills as 
much as 5% to 30% by sealing out 
those draft y around your doors and 
windows with M-D weathers tripping. 
You'll find a complete line of energy- 
saving M-D weatherproofing products 
at your hardware, building supply or 
home center dealer. And always ask 
f or M-D products by name. 





Burning the 
barrel at 
both ends 



A FM compendium of random 
energy lore to kindle your 
spirits on cold days. 

by John H. Ingersoll 



I n a single day. how much energy 
does the United States use up? if 
all the barrels of oil 1 (42 gallons each) 
we burn in a day were lined up end to 
end at sunrise beginning In Times 
I Square. New York City, the other end 
I would be in ...Albuquerque? San 
Diego? Nope. Calcutta, India! Burned 
at both ends at our current rate of 
consumption, all the approximately 20 
I million barrels of oil along the line 
would be gonewhen the sun rose again. 




For every two units of energy that go 
into America's entire energy grid, only 
one unit of useful work comes out. 




Ah, for the age of the flapper and 
“23-skiddoo ' 7 The 1929 edition of the 
Encyclopedia Britannica makes no 
mention of "Insulation, thermal (A 
few sentences are accorded “Insula- 
tion, electrical ”J In those days, who 
worried? 



I MACKLANBURG- DUNCAN CO. -1 



I Yea l want to cut my home fuel coat. Rush 
■ me your 10 page booklet on "How to Save 
I Money wlih ESP" 

I Name 

I Addr&Eo — 

t City* 

j State. Zip 

j Mail with 25 cenla in stamps or coins to: 
MackJanburg-Dunean Co, 

P.O. BOX25I88, Dept M2 
Oklahoma City, Oklahoma 73 125 




Art factor; When asked for the best 
way to cut home energy costs, home- 
builder ft B, Fitch Jr., of Carrboro, 
N.C,, replied, "How many dogs you 
got?”For the puzzled questioner, he 
added that no dogs means an owner 
won’t open the door 25 times a day at 
the beast's bidding— and let a rush of 
go Id air In (or cut). 



No furnace, no water heater. Yet a 
Sherborn, Mass., house has had all 
the space heat and hot water required 
for a family of tour during 2Va of the 
worst winters New England has ex- 
perienced. This is the house of Inven- 
tor Robert E, Parkin, Ph.D., a man who 
wouldn't listen to “Jt-can h t-be-done" 
advice and built a house (for $50,000 
In 1976) that combined massive con- 
crete walls on the north side with a 
calculated blend of active and passive 
solar healing. To date, his family is 
healthy, content and has spent for 
healing fuel exactly $0. 




Same energy, more light: Or?e 750- 
waff incandescent bulb puts out 2680 
lumens (a measure o I light intensity). 
Two 75-watt incandescent buibs pro- 
duce only 2330 lumens. 




Less energy, more light; A 40-watt 
deluxe warm white fluorescent tube 
generates 2150 lumens, A IQQ-watt in- 
candescent bulb glows with an inten- 
sity of only 1750 lumens, Point cf tact; 
A deluxe warm white tube sheds light 
in the same color range as an incan- 
descent bulb. 




During the early 19lh century, Nan- 
tucket whalers insulated their houses 
from cold Atlantic winds by stuffing 
into wall cavities such things as dried 
seaweed, horsehair and corncobs. 




In Sweden, during the waning years 
of World War IE, some 70,000 trucks, 
buses and autos, 15,000 farm tractors 
and thousands of motorhoats burned 
wood as a fuel. A severe shortage 
of gasoline brought about the switch. 
The means was a stainless-steel cyl- 
indrical tank 1 foot in diameter and 
4 feet deep in which matchbox-size 
blocks of wood were burned with a 
tightly controlled mix of air. Nearly 90 
percent of the wood was converted to 
usable fuel (wood gas, mostly carbon 
monoxide). A series of filters purified 
the gas before it entered the carbu- 
retor, Since wood gas contains 25 per- 
cent fewer B.TU. than gasoline, the 
engine compression ratio was boost- 
ed to account for the difference. 

fP.'case iutn io gage rfrflj 
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Enjoy a roaring 
fire , * . 

the easy way, with 

PM T s Log Splitter! 

What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. 
And, you can have all the fire- 
wood you need and save time 
and money by splitting that 
firewood yourself. POPULAR 
MECHANICS LOG SPLITTER 
exerts some 10,000 lbs. of 
pressure and will easily split 
2 ft. lengths of maple and 
ash logs 12 to 14 inches in 
diameter. With an I-beam 
backbone, double-acting hy- 
draulic cylinder, control 
valve oil filter, 3-hp. gasoline 
engine and other features, 
you'll find this log splitter 
easy to build and a fun thing 
to use. And, you'll save your 
back from aching as you split 
logs the easy way. 

Have more time to enjoy the 
crackling fire in your fire- 
place. Use it through this 
year, or start getting ready 
for next winter. Either way, 
it's a very sound investment. 
Send for complete plans and 
step by step instructions for 
just $8.95, Send a check or 
money order to PM Plans Li- 
brary Log Splitter, Box 1014 
Radio City Station, N.Y. N.Y. 
10019 

PM LOG SPLITTER 

t’DpuUr MerNnics 4 i pubhcarcn or Hears.! ujgjMK. a 
[Imsinn if THf HFARST CORPORATION 



Here’ll everything 
you need to bea 
successful sign-maker. 



Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily* and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engravograph is 
no bigger than an electric typew riter, so you work almost anywhere. 
And its cost is so small it pays for itself in no time. You can learn to 
operate it in minutes. 

New' Hermes will also help get your business started. Well cut all 
sign materials to your specifications, I 
And we stock all the sign materials 

, . , , {Hfitrt; Sn V.*k; Ill.r,., 

you II ever need. New' Hermes. I he [•■vis I M rilur . Hu* leal l I'l'Tiiiri: 

/ |a ■ i < jJi'iiTl il.fi rsa , 1 jlikaTiu Mi >.* 1. 1 I , IMP, 

source lor all your engraving needs. m . i,*. \ir v..<u 




RECEPTION 




Save Water 

With A Tni let Time-Op 

fun out linking idlci can wutc 

up [<I nf watcT each 

year due id a drktnvc unit mceh 
a n Lmti Why j;<> DU wuHmil w«(r? 
Wnn tar ytnat fret T\rnc- Up Brochure. 



FLUlQMA^TFn it-jr 
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REPAIR CLOCKS 



|| Hmi Xruri, Ct.ri. p. 1«l 
| - Fr*t , Set 

J P ’** Df PFU Pfi *-l| C*M 
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Use Zip Codes 
When 

Answering Ads 



SEPTEMBER 1979 157 






Remember Last Winter? 

Now's the time to install WRAP-ON 

ROOFand GUTTER CABLE. .. 



WrafvOn Roof and Gutter Cable is your best protection 
against water damage to your house, outside and inside 
Only Wrap-On has a lead core to provide weight to keep 
the cable in position. These cables prevent ice build-up 
at gutters and provides flow channels for 
melting snow. 

Insist on Wrap-On Roof and Cutter Cable, 

It's easy to install and uses just 
8 watts per foot. 

GET IT NOW AT YOUR . 

LOCAL HARDWARE AND 
HOME CENTER STORES 



WRAP ON CO., INC. 

341 West Superior Street Chicago. isjinois 60610 



NOW, THE BEST IS EVEN BETTER! 

(The Vermont Down Drafter™ has been improved) 



DD1 A 



I S.H-V ■■ I 



CaSI IKON 



w HBwhG <-av- 
UKI 



Ddwrtdralter Combustion 
Efficiency 

6GvQ00 BTU h s Per Hour 
Thermoslatic Control System 
Heavy Steel Plate and Cast Iron 
Domestic Hoi Water Capabitity 
Forced Air Heal Adapter 



I c \krmoqt 

c DownDiafter~ 

■ 



The hfevj DDlA still employs the 
super sophisticated bu rning principles 
that made the name DownDrafter 1- 
famous 

New flat grates, a new air inlet 
mechanism and redesigned thermo- 
static controls alt combine to give 
you more positive control and easier 
operation than even before 



Dealer Inquiries Inviicd (312) 346=3473 



The Serious Woodbumer for Serious Woodburners 



CWT IRftN C#fy (t5 



Send $1 to cover brochure, postage, 
handling lo: 

COLUMBIA PRODUCTS CO. 

22 W. Monrw, Rm. 1706 
Chicago, IL 60603 



BURNING THE BARREL 

fConunuad trom paga f SSJ 




in a report to the American Assn, 
tor the Advancement of Science in De- 
cember 1971 p Drs. John BandweU and 
Tfvi Meidav, consultants ro the United 
Nations, estimated that geothermal 
energy in the upper 24,600 feet ot the 
Earth's c rust is equivalent to 21 million 
tons of oil per square kilometer of the 
Earth s surface. Geothermal energy is 
being tapped today in the United 
States r New Zealand, Japan , Itaty , Ice- 
land, Mexico and the Soviet Union. 




You’ve heard about R-vafues, a 
measure of resistance to heat flow 
through materials? Just for the record 
—and be sure to take this down — eel 
grass rates an R-per-inch of 3,7, slight- 
ly better than sponge dippings (nab 
uraf sponge) at H-34. Then there's flax 
shive at R-3.3 or jute at R-4.G and coir 
fiber (coconut husk] at R-3,1. Sea- 
water at R-0.25 beats fresh water at 
R-0.24, But ice wins the prize tor pass- 
ing heat at R-0.06. For an R-38 per- 
formance around your igloo, just 
install S3 feet of ice. 




About 2500 years ago, Greek and 
Roman builders, knowing their main 
source ot energy— wood— was in 
short supply, designed "solar" 
houses. They oriented the struct urns 
and designed overhangs on the south 
sides to take advantage of winter 
sun and block summer sun. Sound 
(ami liar? 




A Minneapolis man waited an hour 
fn a car line for gas. Finally, he was 
No. 5 in line. In dozing off momentar- 
ily, he allowed a space to open be- 
tween his car and a pickup in the No. 
4 spot. A passing lady deftly swung 
her car in front of him. His ears were 
smoking. He white-knuckled the wheel 
and heEd on to his composure. Then he 
muttered 'Ha!" Ho got out of his cor, 
removed his key-locked gas-tank cap. 
casually moved behind the lady's car, 
removed her cap. replaced it with his 
own. locked it, pocketed the key and 
drove off. IW 
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Don't 




voir Fireplace ! 




Pat Pending Model OFP l 



Hearth Mate The Fireplace 
Stove can save you up to 
60 % on home heating bills. 

Hearts Male c.prweirlsyour energy wasiirsg 
lirepbce inn? an efficient home heater — 
it's as simple as that 

* Owners report savings pi 60 % and 
more in home' heating costs 

* Heanh Mate installs securely In 
minutes, with the unique Adjusts- 
Loc rM Lmtel Clamps 

* Hearth Male burns for fl to 1? hours 
on a single load ol wood easily 
lasts through the mg hi 

Declare your independence starting now 1 
Send lor the Free Hearth Male brochure 
that shows how a fireplace home can save 
up to 60% on healing costs 

I ATM imn 1 H *< fm M * ip ,s G|ji| i « m » i 

| V?y LI SI LU I i«Uy i >Jinewdi 

(iKTUepla^eJlovt 

C i D Distributors, Inc. 

F.0. Bo* 7W - Dipt. 423 
Old Stybrook. CT 06475 

Name - - - 



Address. 

Cily State Zip 

dealer Inquiries invited, ■ 1979 





. * . from crippling fuel prices 
and shortages! Your family can 
stay warm and comfortable all 
winter long with a Riteway 
wood heater or one of our multi- 
fuel furnaces or boilers (they 
burn wood, coal, gas or oil in 
the same unit and change auto- 
matically from one fuel to 
another!). 

We heat homes — not rooms. 
You get 40 years of energy 
technology for a price that won't 
burn a hole in your pocket 1 

RITEWAY MFG. CO., 
DEPT. X, P. O. BOX 153, 
HARRISONBURG, VA 22801 
(703) 434-7090 




BUILT TO KEEP AMERICA WARM 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING. TOOLS. ETC ? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 



WORTH WRITING FOR 



155 Put the Warm Where You Waul II 

Ntr* Kcm-Sun portable I lectors . Ideal for Homo, garage, greenhouse. 
l>nni and cellar. Great tor emergencies, too- L p 1 If, 000 BTL" s per hour 

Opwatrs for tlirec tu fiw (.furs per hour. Frcr brochure. 

156 Lei the Sun Shine fn 

Hriii)!: more light into your home with a skylight To do this Yeotarama 
would like you to hure two booklets pGrig ideas tor every area of your 
home — the bedruom, luMhnwim, kitchen, [ivingroum and even the |hkj 1 
drea, Included arc crimp] etc- details and spd'lfLcaticms, Free, 

157 Heating Efficiently 

Here art? fun -color brochures on high output, high efficiency wood and 
enal burning fireplaces, furnace insert? rtml Iree-srajidi ng ftreploee/sios e, 
Include# complete field- rest data and sini ng instructions Free from Ther- 
mogratc. 

159 Living with Elegance 

Kohler oilers a 40-page enbr brochure of lath and kitchen ideas for your 
homo. Whirlpool baths. showers and tu!*. mvirnnrnerttaJ widoviin-v 
lavatories, *mks, kiucvtv and inure. Helpful Hints Lid product veleCLlQil 
and decoration, 50*. 

159 A If About Wood Heat 

Marty people annhmwilLg Wtmd Incut tor h number of ft-OSUmi, including 
economy, reliability and warmth- An brochure from Columbia 

Products Co. tells you why and j;n es you information on the performance 
uf their New Ami-iit.'u S love . $] 00 

16G Save Energy with Windows 

A 16- page IwjukU't L oin Andersen Cnrp. explains the ride ut windows and 
gliding (ii mts in energy cunsrOitidi]. Cover'. such tuples us how to beul 
with windows, planning to save fuel in told .md warm donates and how tu 
ship kir windows. Free. 

161 Fast and Easy Liquid Barrier 

Ensul-aid, n lutes VajiOf barber from GUddcil, keeps in sub lion dncr, re- 
duces nmi shire-related evrerinr paint failures All the info in a free, con- 
cise brochure, 

162 For Sorlous Woodturners. 

The Vermont VVoodsLoSc Co. oflers an ititorinalKm kit on the upenutiun 
and healing advantages oi'suiodstos i's Includes an informative “Buyer s 
Guide ". iwn fi-pagp b r-nch Lircs, and detail 1 , on their DnwnDrulbr. All this 
for only $1.00. 

163 Fun Furniture Kits That Save Money 

Full-color catalog lists all types uf funnturp kits that you can put togctlirr. 
Made Irorrt black walnut, cherry, ouk and maple, Sonic clock kits, too 1 
Tliesefim- kits can save ymi money . , . fun to assemble. from Emperor 
Clock Co, *1.00, 

164 An inside Job 

The Insider Storm Window from Phistalite fits on the inside of ynur 
home and redliS'C bent loss through windows by Sip to&ft^l ! [earn how 
hi instill the ilo-it -yourself storm windows — saves energy arid money On 
liic I bills. A free brochure. 

165 Capture Wailed Heal 

Yon can save on Heating bills b\ using heat (h.it normally jlpes up thr 
ehhnnev. Fireplace heaters and wuste heal circulator from Magic Heal 
capture heat from fireplaces, furnace* arid wood, oil or gas stoves and 
circulate :1 th nmgjhoLit the luniur. Free into, 

166 You Can Do It with Genief 

Cniicerncd atomt veur family open Lug the garage door alone «t night or 
just fed up with climb] rig out c?F tin- car to struggle widi a heavy parage: 
disirP Ccnir Automatic Gamge Dnor Opener might lie the answer. Free 
Literature from Alliance 



167 The Window Way to In-Home Insulation 

Brochure tells how to con serve energy through the u se of iiuuikted drap- 
ery lining, prolong the beauty of your draperies and room turuishiisgs 
Free from Rockland Indi.] shies. 

166 Bird Tells AH! 

"What You Should Know About Roofing anil hiding Before You Build or 
Remodel'" is a beautiful, 32-page hooklet with ideas, money-saving con- 
aumer advice, jud full-witor illustrations from Bin! is Son. Ini 

169 Slay Warm 

Southport Stovi'.H wants you to know that there are alternatives to regular 
heating Systems. Fully-illtislritod. color brochure tells the vtory and 
gives details on how the Belgian Efej or Danish Morsn can fit into your 
heating picture Free 

170 Tools, Tools and More Tools 

All 196 pages of the ILS, General Supply Gorp catalog are filled wirh 
top-name took and handyman supplies; — fi,0CKl oi them 1 Uncounted 
prion, too. $1.00 (reHiridihlr nn first order}. 

171 Heaters io Ms#t Your Nwds 

Whatever your heating needs, Sulxiid-Kin M imntaetu ring has a solid-fuel 
h enter to keep your luune warm. A free brochure dfvelfilseX tlldr wood 
and coal heaters, us well as a furnace unit that coiu-erti oil. gas or elei.-trie 
systems to a wood-buming system. 

172 Get Into Irmar Space 

Nig a new wav ol meditation, 1 ouit Sjjikc iv the emptiness between line 
waifs of ytmr funtfe. It can be insulated to prevent heat loss, reduce fire 
hazards, and control noise ] .earn almi.t NASA's experience with l't;i pc- 
lymerfoair insulation and hnw it can save fuel bills. Free brochure from 
TP, Ghemieul Co 

173 What Wood Would B* Good? 

An illustrated booklet from hrihi. Inc. packed wirh rips cm finding, irans- 
] >ijc+] n H. seuscmi rug,- L'uttirisc and burning wood. It's n piiiL'tae.d li re wo; id 
guide, Great info r Ouly USt, 

174 Your TV Can Sound Off 

Here's inforiiiHtttKrt Oil how to achk-Ve sirsiu l.nled stereo sirund Ihilu yuur 
‘IN', brochure from Rhoades National Corp, rolls vou abciut their T*le- 
daptcr and 'IN' audio tuners Good TV - ' Listening.^* Free. 

1 75 Solving Problem s on the Road 

A 4D-poj:e glove eoinnartmenr guide tells drivers lur*- to spot trouble 
while oti llie nmd and sob e it- Featured are trouble-sHoutfng tips fin- 
dozens of common car ailments and proper mainle-naiwr practices Also 
included arc sections ori s-sfc liriiing Mild fuel saving. f507 from, Frans. 

176 Kneplng Heat In and the Waalhor Out 

[nsul.itiihg is iuL'iiH'Uiut to control heat k»ss through walls, tli>ors, :md ccil- 
mgs. Here s a now In" booklet from Arrow tluit gilcss liel|jful advice nn 
selecling the proper iusulatkm, fools and wind to do alwit weatherstrip- 
ping and storm windows. 3 be 

17? Type Catling 

An lorn ark tif 'Sevas. Iik. wvmld like yon to know about their metal and 
plastk marking typewriters. Variety of ty[)e styles and mtK.le]* t with 
product too speuds flinging from ft.-Sfltt to 17,fKX> rharactcnt per hour 
Froduct 117 plalcs, trophy engraving*, tugs of all kinds. Free. 

176 Chimney Cleaning by Meglc 

You can keep your, thimnev and stovepipes clean and sale, Black Magic 
Chimney Swwps fells you how tu do this uthI nffers inlnrmation about Us 
Do- It- Yourself' Chimney Sweeping Kit. Free. 
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NEW EDITIONS 

POPULAR MECHANICS 
CATALOG OF PLANS 
PUBLICATIONS 
PROJECTS 



A must for all homeowners 
and do-it-yourselfers. Build 
projects the whole family 
can enjoy! 

To mark the 75th Anniver- 
sary of Popular Mechanics, 
we have published a brand 
new edition of our famous 
catalog of Plans , Publica- 
tions , Projects. 

For the past seventy-five 
years Popular Mechanics 
Magazine has been the 
leading publisher of plans 
and special publications 
for the do-it-yourselfer. 
Now we have listed our 
most popular plans, and all 
our famous special publi- 
cations, in this brand new 
illustrated catalog, 

PM's new catalog Is loaded 
with photos and illustra- 
tions. You’ll find listings for 
over 800 plans and publica- 
tions along with complete 
ordering instructions. 

Send for your catalog to- 
day! Only 500 postpaid. 

To order send coin, check 
or money order to: Popular 
Mechanics Catalog, Dept, 
C77, Box 1014, Radio City 
Station, New York, N.Y. 
10019, 

c Vi[M» r i? ji m* 

- lll.l" if 

.1 ill Hf 

COfPWil *J*H 







the plastiC’domed 
ventilating skylight 



Bring more light and ventilation into your home. . . upstairs 
bedrooms, inside baths, porches and dark kitchens. Solve the 
dormer problem. One day installation. Weather-tight and 
waterproof. Please write or phone for illustrated literature, 






^CHTAitAHA SKYLIGHT CORPORATION 
75 Channel Drive, Port Washington, NLY, 11050 (5161 883-5000 



Is your fireplace 
draining heat from 
your house? 

Dramatically cut heating bills by 
half or more . . . and guarantee 
your family's comfort in a power 
outage or fuel shortage. 

Return your Investment in IVz to 3 yearal 

THERMOGRATE Glass Door Fireplace Furnace 
inserts substantially reduce lbs toss of warm room 
air upyourchimney, recapture the heat, and return it 
(n your home in a continuous natural flaw. Designed 
for high performance . . they work we ll even without 
auncilliary blowers! 

New THERMOSHIELD Heat Amplifier Panel in- 
creases convective heal by 15%. to 20% over 
previous models Wilh an au*IIHary blower, heat 
outputs up 10 1 00. 000 BTU per hour are possible . . . 
more than enough to heat a house! 






it U.L. Tested and Listed. # Welded construction, 
it Stainless Sleet heat exchanger tubes guaranteed 
against burnout . . . should Mast a lifetime"! 
it "Picture Window 1 glass doors stay cleaner, cooler. 
* Installs easily. No constroctlon needed. 



Performance & Satisfaction 
are Money- Back Guaranteed 

TlInrmAPn^Tc * p & kl Depi, mm 
{ r it?f I T 1UL1KAI t mi> n, wm**. si pm, mm 551 w 



CALL 1GU FREE: T-MQ -3?S 0*SZ 
or writ* lodtv lor FREE tllM 
brTKburi. porfqnnincfl d*l« 1 
tow-tointar: 



r.- mt Tti. st Paul. Mist ssi is all rights reserved 
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Battery-operated Heat Sleuth del eel a cold air leaks that result in heal loss. It 
senses temperature variations as small as I 4 F.. according to its maker, A wand 
Included with the $40 device permits scanning wells, ceilings and hard-to-reach 
places, From Enertron Carp,, 241 Crescent St.,, Waltham. Mass. 02154. 




Condensation and heat loss from plumbing 
and hot water pipes are prevented with 
Eslon si Ip-on pipe insulation (right), claims 
Sekisui, Pre-slit and easily cut with scis- 
sors, it is sold in sizes to lit most standard 
pipes. Four H-inch-diameter x 3-toot 
lengths cost about $5. Resistant to damage 
from paint, grease or detergents, it accom- 
modates almost any angle shape. It with- 
stands temperatures from -110 s F to 
+1S0 n F, Sekisui Products h*C- F 1-300 Wesi 
Blanche St., Linden, NJ. 07036. 



Reusable sun-control film, Scotchtinl 
(left) is also an insulator for glass doors 
and windows, according to 3M Co,, 136 
West 50th St., New Vork, hf,Y. 10020. 
Solar heat is repelled up to 75 percent. 
Up to 20 ps rcant at winter heat loss is 
prevented. It comes in three sizes l 30x46 
inches, $13; 36x76 inches, $24; and 46x78 
inches for $30. Apply with a squeegee 
and water. Film i s removable for storage and 
reuse. Available in smoke, silver or bronze. 





Wind-OCove is an all- 
season window- well 
cover that insulates 
and protects base- 
ment windows- Rain 
and debris can't get 
into your basement 
and kid# won't fall into 
wells. The Wind-O- 
Cove is made of rigid, 
clear plastic, comes in 
many sizes, costs £9 
to £35. It attached to 
house wall with brack- 
ets and has a ventilat- 
ing air space. BQP In- 
dustries Inc. i 4747 
Ironlch St-, Denver, 
Colo. 60239, 
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Ow 



HOME ENERGY GUIDE 




Manco seEi-adhesive Baseboard SeaE can be used over wood, 
tile or carpeted floors to stop drafts and Insects. It can reduce 
home air leakage by 25 percent, according to the maker. A 
1 Vto-ioch x 10-foot roll in painlable ivory-white sells for S4.9A. 
Seat conforms to baseboards and shoe molding. Cut to length, 
peel off protective paper and press in place. Manco Tape lnc. r 
Bor GS5, Cleveland. Ohio 441 07. 




The manufacturer of Lifetime Caulk claims 
that If Is the first caulk to be warranted 
for as long as the user owns his home. It 
is made from an acrylic-sill cone formula 
and will be replaced free If It cakes, peels 
or separates. An 11 -ounce cartridge sells 
for approximately S3, it is available from 
Red Devil fnc. r 2400 Vauxhalt Rd,, Union. 
N.j. 07003, 




Dn at dusk, off at dawn, the Sensor- Lite 
night light automatically provides low-in- 
tensity illumination near any 110-voit out- 
let. its 7.5-watt bulb, solid-state com- 
ponents and electronic circuitry give long 
life to the light, according to its maker. 
Cable Electric Products Inc., Box 6767, 
Providence, R.l. 02540, ft retails in hard- 
ware stores for about |7. 

Matching the color of caulk to siding color 
isn't any problem with Clear Caulk ad- 
hesive caulk. It goes on white and dries 
clear when applied to brick or painted 
surfaces. It cleans up with water and re- 
tails for 32.75, Available from Rutland 
Products, Box 340. Curtis Ave,, Rutland. 
VL 05701, 




Pipe insulation 
made easiest! 
Reduce 
heat loss! 

Cut fuel 
consumption! 
Save money! 



Pipe insulation. 

M's the neat way to beat heating' fuel 
problems by eliminating heat loss 
through pipes And to prevent con- 
densation drip as well. Made of a 
special ' closed cell ' polyeihylene 
foam, it's so easy to apply anyone 
can do it, You just cui it to si^e 



Slip it on 
the pipe 



And tape 
it tight 

Custom fit it to angles. Use Eslon 
strip-wrap (available in choice ot 
thicknesses) for corners when 
necessary. 

Mail the coupon below tor literature and me 
name cl your nearest dealer 



I want to cut my heating bills, flush me iniac- 
malign On Eslon pipe insulation 



NAME | 

ADDRESS 

sTate 1 I 



PHONE 

SEKISUI PRODUCTS, INC. 
1600 W. Blanc ke St. j 
Linden, N.J. 07036 



citv 



zip 
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PM Plans Library Log Splitter 

00* 1014, Radio City Station N.V., NY. 10019 



as you spirt firewood the 
easy way with POPULAR 
MECHANICS great new 
log splitter. You build it 
yourself and then sit back 
to reap the rewards of a 
roaring Tire. The rig on this 

hydraulically operated log 

splitter exerts some 
10,000 lbs. of pressure 
and wifi easily split 2 ft 
lengths of maple and ash 
logs 12 lo 14 inches in 
diameter. With an I-beam 
backbone, double acting 
hydraulic cylinder, control 
valve oil filter, 3 hp gaso- 
line engine end more 
features, you'll find this 
log splitter a delight to 
build and a pleasure to 
use. And, you'll save your 
back from aching as well 
as saving money by splih 
ling that wood yourself. 
So, have some more time 
to enjoy I he warmth from 
your fireplace. Send for 
complete plans and step 
by step instructions now. 
Just SB 95 



SAVE YOUR BACK 
AND SAVE SOME 
MONEY. 100 ... 



Pleas b send complete plans and instructions. I enclose a check or 
m.o. for $0,95 Make check payable to Popular MBchanics, 



Nana 



AdtJres.8 



Ciiy StrUja Zip 



Please alldw 3-4 weeks far delivery 

Popular Mschsnics Is a Publication of Hsarsl Magaiin&s. a Division of THE HE A R 5 T CORPORATION 








I x 2" CLE AT 



TOENAIL TO 
PLYWOOD 



1/2“ EXT. 

plywood 



7 * 3" FLOOR 
CLEAT 
f4 FIEQD 1 



1 x 7 " CLEAT 
L6 CORNER 



V* NO. 10 
PH SCREW 
(TYPICAL.* 



2-levcl privacy wall 

The privacy wall separates the bath' 
tub from the rest of the room end 
adds attractive architectural detail. 
The wall is made of plywood covered 
with cedar boards. You can build it 
to suit the width of your tub and 
available depth of apace. 

Begin work by cutting and fasten- 
ing the floor cleats in place. Cut and 
fasten the vertical 1 x 2s to the ply- 
wood sides with ldm, No. 10 ft at he ad 
screws. Then join the sides. 

Use resorcinol glue and I Vi-in* fin- 
ishing nails to fasten the cedar to 
the plywood. With the aides covered, 
fasten the 1x2 cleat that supports 
the back edge of the larger top sec- 
tion. 

Cut. the plywood tops to size, Cut 
34-in. pine filler strips to form an 
edging, sized to suit the ceramic tile 
you plan to use on the tops. Fasten 
the strips as shown* with resorcinol 
glue and nails. 

Nail the tops to the unit. Then ap- 
ply ceramic tile, following the manu- 
facturer's instructions. 

If desired, you can add a towel bar 
or ring to the side of the wall that 
faces the tub. 



ries is the use of recessed conve- 
niences. Two medicine cabinets are 
built into the wall. By recessing the 
tissue holder, for example, projec- 
tions into the room arc eliminated. 
Mirrors make a small area look 
larger. The effect is even greater 
when several mirrors are used to re- 
flect each other, as with the three- 
way mirror above the vanity. 

The light colors of the plumbing 
fixtures, vanity, floor tiles and wall 
covering, plus decorative lighting, 
help to further brighten the room 
and give it an open feeling. 

fPteaSftJum (q page Uj6j 



SHOPPING INFORMATION 



All malm mad (p his UalNWH n nvaNmti* IhrOugN- 
owl he U™ied Sue*? Fo* buying irfonnatan or the near- 
est ilt a iei. write directly to ito manutecturera who ere 
sled beb* 



Plumbing II neturel caws *isti Ultima ttvama fit- 
ling? and wnfryMUn*, Vtnsta style in antique *Ni*, 

fcipr PXim&ngnwe, Wallace Murrey Cwp . Tine GaAe- 
»s) Cfrntar. Pmatargln, Pm I5Z22, countertop mnd 
ilvee-drawer ht* eePIrwl, Country htortlaga slyta., 
Furm« he.. T74S Set**. Rd- QmdrtAMl. Ohm 45Z4& 
wtimk Ht*. PnmtWs Butfi, Ainpr^an 0*p«nTi(s. Let 
dal*. Pa . 19446. nJkttwIng, Tiger LUy. Crown Wi* 
Dove^ng Ccup,. 31-17 36&i Aw., Lang bland City, N.Y. 
1 1101. venHIghl. Uami-Caney. HH Qmrw Rd Mcnv 
rent, Ohin 45QM: dHOrativ* ItyhOng. mlrrtvud nbl- 
n**s. Numna HnijBj.-H] Product?. Madlsun *n«7 Fl*d S*r* 
Rds . Oinormeai, Onto 45227. larifwws, Hal Meet. Mad- 
ison and R*d Bar* Ada , Cinema!. Ohio 45 ££?, podwl 
doer hardwara. 54 ar*»y Hard* ore. Dlv 31arf*y Works, 
Maw Brlbxn, Conn. 06060. Toa m aa nd mm* wal 
pbnAs. Pcirntich . Sni 9U, Siutigwi, Ark 721 W: 
•conwri**, Fteflectjons. The FeeNon Carter. Panrrvm. 
N J. <37662. 



FIXES FOR BATH PROBLEMS (QjntifiitQQ ftpm 107J 

3 / 4 " EXT PLYWOOD TOP 



I 

3 . 4 " PINE ON 
OUTER GOOES 



TILT 



I SEE SECTION! 



m * 3 " T S G 
CEO AH ON ALL 
OUTER SIDES 



TYPICAL 

SECTION 



3/4 PLYWOOD 



Tl 



3 4 T It G 
C60AR 



l/J PLYWOOD 



DIMENSIONS 
TO SUIT TUB 



Mini half-bath 



Many home remodelers have trans- 
formed a little-used closet or .space 
under a staircase to accommodate 
the bare necessities of a half-bath. 
But with a little ingenuity and plan- 
ning, so much more can be done. You 
can turn that stripped half-bath into 
one that has plenty of storage space, 
extra conveniences and a downright 
luxurious atmosphere. 

We worked this magic on the clos- 
et-size half-bath below. The first 
consideration was to make the most 
of available space by changing the 



layout. We used corners Lo advan- 
tage by angling the vanity in one 
and placing a triangular toilet in an- 
other, We relocated the door, 
putting it in a long wall to eliminate 
the narrow, confined feeling of the 
space. The pocket door slides neatly 
into the wall, taking no floor space. 

Since we tapped unused corner 
space to locate the lavatory, we were 
able to fit in a much larger unit. A 
wide counter surrounding the lava- 
tory with unde rcoun ter storage 
space was an invaluable addition. A 
trick that takes up zero room space 
and allows you to add extra accesso- 



afteb 



Before remodeling, the half-bath had no 
storage apace and only the basic necessi- 
ties In a squeeieddn layout 



UNDE ROD UhT£H STORAGE 
STORAGE CAUlMtTS 



BEFORE 



TISSUE 

HOLDER 
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’'Before” photo revests a bsththsi has bad- 
ly mismatched design elements. Including 
incompatible styles, color* and finishes. 



BEFORE 




FIJtES FOR BATH PROBLEMS 

(Conjinuff d from page t epj 



Family-size bath 

There were three major problems 
with this bathroom (set photo 
above): t. ll didn’t have storage 
spare for a large family. 2. The room 
contained & hodgepodge of furnisih- 
ings, 3, The floor plan was awk- 
ward — the entry door actually 
bumped into the bathtub earh time 
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cove -H 
MOLDING 



i THOMAS T 3*2 
< FAN AM D l IflHT U N IT 



FACTORY 
MADE RAIL 
AND MOLDING 



;-s, i MIAMI CAAEV 

rfl SHOWED CUft TAIN 

CJi HOD 

if— ' 

OVERHEAD CABINET 
(side viewj 



OVERHEAD CABINET 
CPLAN VIEW! 



METAL CORNER 



DEPTH OF 

CABINET KQHLEH s 

PRESSURE -balance 

- Ml KINO V*,LVE 
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INSERT (FROM 
OUAKf H VIA I D '• 



FAN - 

AND 
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EHOWtR HEAD 
AND 

PERSONAL 

SHOWER 



MOISTURE 
PROOF BACK 
UP BOARD 



COVE MOLDING 
COVERS FRAME 
SCREWS 



adhesive 



MOISTURE 
PROOF BACK 
UP BOARD 



i‘J" EAFtThSTONE mt 



INSET 

THICKNESS 
OF TILE 



GHOU'T 



KQMS L H "STEEPING BATH 

WHIRLPOOL TUB 
(3 1 *$ h * 30" DEEP* 



RECESSED CABINET. 

MIAMI CARFY CHD 3*5 30 
REMOVABLE FOR ACCESS 
TO WHIRLPOOL MOTOR AND PUMP 



ADHESIVE 



TUB SEAL DETAIL 



note, dimensions shown were 

USED TO SUIT THE 
CUAKFR MAID CABINETS AND 
KOHLER FIXTURES INSTALLED 
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it wa« kwh ng all the way open. 

We solved the storage problem by 
using handsome cherry wood cabi- 
netry throughout the space — over 
the bathtub, over the toilet and in 
the vanity area. This helped solve 
the second problem of tying the 
room together. 

The room iw also unified by the se- 
lection of compatible furnishings. 
For example, the blue of the plumb- 
ing fixtures is carried through in the 
wall covering and the clay floor tile. 
This clay tile in white wraps around 
the bathtub and up the walls in the 
tub fire a. 

In the new floor plan, the bathtub 
is located away from the entry door. 
We added a whirlpool unit to the tub 
and put a recessed cabinet in the tile 
enclosure surrounding the tub. The 



SHOPPING INFORMATION 

All THtioriais us*?! in ms wihroom are flvapoti* Ihrough- 
Oui ih* UhiIkJ Slates. Fix buying inTafmalion at the n w 
esl dealer. wnla Wraeliy 1o Rw numur«ctv«rs wt-o an 
H«Ad beta* 

Cabinet*. Lianon tiyu» o' ch*ny wood. alalnad gitH 
Inwl. Owaftar Mtutf Hit B1, LMrtpWT Fa 195M 
plumbing lliluraa, Caful«#rt B kit wth Matt* TtuCML 
K<MW CO., W.| SXH4 qlty IK*. E*rth«MPte 

Belle lilt Slut on now and Eirthetone. AJabaHar WMe in 
iub anckMixa. Florida Tile, &v SAm Crxp. Ekix **7. 
Ln a aland, Fla 33803. lowraf IwMara iK anlqu# Ixaaa and 
racaaaad cabfnal (pi *rt|, M-nmi Canrv 203 G aw 
Rd , Men™ Ohtp iiffiO; counHartop. CddAfi, UuFonl 
Co . WWmingtem. 0*4 ifdW lighting *YhJ vWrttllaHMI, 
Thornaa Industrial Inc . M7 Ea* Broadway. Louisiana. 
Ky *0202 wancowing . Spring GJoisom. Standard 
Coated Dhr , Aimneafl C^artamid Do . Garden Aw . 
Wayna N J 07*715. irindav Und*. FlPKlfcMn, MmIw 
D wD**» IrK . aOCamputHd , Twtrwa, N J 075T3. oroui, 
Duratnant. C E Kalaer Co . 63?1 Hempalaad Rd Bo* 
9*159 Houaren, Tan T7DI.B, eeeaaaortaa, fteHacticna, 
Tha FaaNon Center Patamu*. N J 07652. 









OVERVANITY LIGHTS 



OVERt AV LIGHTS 



HOUSING FOR 
R 201W TRIM 
LIGHT 



18" 

ALLOWANCE 

FOR 

CABINET 



?OFR AMF 



MOLDING 
(TO MATCH CABINETS! 



THOMAS MULTI 

PURPOSE TRIM LIGHT 20 W llJ 
WITH RECESSED HOUSING 

1/2" 

'WALLBOARD 

WALL 



OVER LAV AND VANITY 
LIGHT SYSTEM 8UILT AND 
PREWIRED BEFORE HANGING 

MOLDING TO MATCH CABINETS 



cabinet can be removed for easy ac- 
cess to the whirlpool motor and 
pump, if needed. A storage cabinet 
hu ilt-in over the tub holds bathroom 
supplies. 

A wall with a stained glass insert 
separates the tub from the toilet 
area. Light shining through a near- 
by window highlights the stained 
glass. An over-toilet storage cabi- 
net, with a built-in facial-tissue 
holder and both open and closed 
storage areas, can hold toilet tissue 
and other supplies. 

The lavatory-vanity area is locat- 
ed where the tub used to be* A 
counter which runs the full length of 
the wail is much narrower than the 
old tub and allow s the entry door to 
open freely. Plenty of storage space 
for a targe family is provided by wall 
cabinets, under-counter cabinets 
and a floor-to-ceiling cabinet in this 
area. The counter also accommo- 
dates a large lavatory and a sit- 
down vanity area. Instead of the 
glaring lights of the old hath room, 
the new lighting is overhead in the 
soffit. Lights were prewired before 
hanging, for easy Installation. The 
soffit molding matches the storage 
cabinets to give the area a finished 
appearance. The hardware and dec- 

turn to pnge ?&SU 




4products for 
' etter bath 



Simulated oak medicine cab- 
inet Is available in three 
finishes — honey, golden 

and white oak with * metal 
Interior. Receased cabinet le 
$116 Monarch Metal Prod- 
ucts Corp., 1901 Estes Ave,, 
Elk Grove Village, III- 00007, 
mokes It 



Appalachian rod ask tank is 
sealed and finished ao It's water- 
repellent, then combined with a 
while vitreous chine commode lo 
mske this classic low- tank toilet 
from Heeds Up lnc„ 3201 West 
Mac Arthur Ellvd,, Santa Ana, 
Calif. 92704. Water closet 1* 
$364; the oak toilet aeet is $84. 




Pedestal-based aosp 

dish, toothbrush holder 
and glass In contempo- 
rary styling are made of 
durable thermoplastic. 
Unit solve* the problem 
of where to park aiandlng 
bathroom accessories 
Priced at $7, It Is available 
In white, blue, brown, 
lemon and ruby color* 
from Crayon no U.S.A, t 
Inc., 42 Mllead Way. Av- 
onel, N.J. 07001. 
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Three-piece thermoplas- 
tic wall repair kit for lub 
areas includes two end 
panels with shelves And 
center panel for 60-1 n. 
tubs; In white, gold, blue 
end natural. $70 Irom 
Lyons Industries, Inc.. 
107 Beeson St-, Dowag- 
Isc, Mich 49047, 
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FIXES FOR BATH PROBLEMS fQanhniajd fern ?e?j 




1-4 * 3 JA” 
BUND DADO 
PLACES’! - 



1 l IS" COUNTER 
BORE, 1.-V" DEEP 



SLIGHTLY BEVEL 
OUTSIDE OF OOOFI 
BOARDS BEFORE 
ASSEMBLING 



MQHTlSE 
DOOR FOR 
HINGE 



DOOR AND HINGE 

placement 



f Trt* 3«” 

I D ADO 
I l3H,ACE3| 



4V BEVEL 
I T YPICAL | 



t ‘ , TOP 
AND BOTTOM 



CABINET VIEWED 
FROM REAR 



DETAIL T 



t 
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orjitive lighting has an antique 
brass finish. The small accessories 
are in several complementing 
shades of blue. 

Bathroom cabinet 

For looks and durability, we built 
this cabinet of clear all-heart red- 
wood. Lay out and cut all members. 
Assemble top and bottom frames 
(parts E,F and D,F), Cut dadoes in 
aide parts A, test-fit, disassemble, 
sand, assemble to one side with glue 
and nails. Install shelves (C,B) and J 
to this side, then attach second side. 
Use two diagonal braces to keep the 
cabinet square while glue dries. 
Edge-join stock for doors; cut dadoes 



MATERIALS LIST— CABINET 

Kf» Pc*. Sir* <d**cflptlm) * 

A z x 74 x «T (me( ;i C*4W 

fl 3 fe x 74 x 2G r ct*ar nctwood 

C 3 4 x 54* x 2V >:*< £u rahrood 

0 2 W n aw x 3\6’ cwar redwood 

E 2 ax 3W A S' clear mOwcxxi 

F A it, x 34 x Snfl.4" cl *v redwood 

Q 2 V44 x 34“ redwood [mahe up from 1 ■ 4 

■I octet 

H 5 4 , 2 x 144' du rAdwOdd 

1 2 4 '-dm- * 1 4" dd**i 

J 1 14"-dia. * ZS'roLret 

K 2 pr 14 r 2' brass Pun Fiinpa 

L 2 1 H ‘-da Cfir Sfiiie irtefc |.4mBfOch T727| 

M IS JTgaViniiod Hiitfmng ngila 

N 46 1'tMHh 

Wk,: Hewrjrxri r^ixa potyiirethBine magnetic catches |op- 
ttondj 



for cleats (H). Bevel and install 
cleats. Hinge the doors, add hard- 
ware and finish with polyurethane. 



m 



6 tips for 
making your 

bathroom 

project 

easier 



VAffhen planning a bathroom, 
■V there are four major pieces of 
equipment to consider: tub-ahower, 
stall shower, toilet and lavatory- 
counter. Here are tips to help you to 
successful hath renovating: 

L Minimize hazards. Avoid slip- 
pery foot-support surfaces; provide 
grab bars at tub and shower (see art 
below); limit hot-water temperature 
and protect against shocks. 

2„ Simplify cleaning. Choose fix- 
tures with surfaces that are stain- 
resistant and easy to clean. Plan ad- 
equate clearance to clean around 
faucets and toilet base. 

3, Consider total costa. When com- 
paring prices, consider the initial 
fixture cost, installation, mainte- 
nance and operation costs for 
items, 

4. Appearance. The color of major 
fixtures should harmonize with the 
entire room decor. White or neutral 
colors allow greater freedom for fu- 
ture decorating, 

£L Safety lock. Bathroom doors 
should have locks that are open able 
from outside in case someone inside 
can't open a door, 

G-. Outlets and switches. Install 
electrical outlets and switches at 
least in, from tub or shower. 

For Bathroom Equipment bro- 
chure from which this information 
was adapted, send 40 cents to: Small 
Homes Council, University of Illi- 
nois. 1 East St. Mary's Rd., Cham- 
paign, 111. G1W20. 



GRAB-BAFl INSTALLATION 
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Great taste once belonged 
only to high tar cigarettes Not 
any more. The secret? The 
spec i al ty desig n ed Va ntag© f i I ter 
works together with our rich 
'Flavor impact 1 "' tobacco blend 
to deliver satisfying flavor in 
every puff That's Van tag©. Low 
tar with a uniquely satisfying 
taste. And that 's the point 



VANTAGE 



Regular, ftAenlho! and Vantage 100's 









The Vantage Point 

Where great taste and 

low tar meet. 



Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous loYour Health 



civim fc ro 
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DRIVING AMC S 4WD EAGLE 

fCor?jrmea item page 92) 

press time, but AMC says the Eagle 
should get only about two mpg less than a 
comparably equipped 2wd compact, 
putting it in the IS- to 20 mpg range. 

While the three Eagle body styles (two- 
door and four-door sedan and live- door 
wagon) obviously are derived from the 
corresponding Concord models (which in 
turn are updates of the old Hornet line), 
they are much more than just 4wd Con- 
cords. Appearance differences include 
unique grille, tail I amps and other styling 
cues, three- inch higher ground clearance 



and 1 S-mch wheels and tires under the 
soft rubber fender flares and sill guard. 
But the major differences are underneath. 
The transmission delivers power directly 
to the transfer case, which then distrib- 
utes ii via the viscous-drive differential lo 
both front and rear drive axles as needed. 
Power How is direct lo the rear wheels, 
while a silent-type chain connects the dif- 
ferential's front output shaft to the front- 
wheel driveshafL 

Front suspension is independent with 
upper and lower control arms, tube 
shocks and coil springs mounted above 
the upper arms, The front differential is 
mounted to the engine's left side with an 



axle tube extending to I he right, and 
short, equal- length, articulated half- 
shafts connecting to I he wheel hubs. 
Constant -velocity (CV) joints are at both 
ends of each hart-shalt to allow for seven 
inches of tront- wheel (ravel. A conven- 
tional Hotchkiss live rear axle on leaf 
springs and lube shocks brings up the 
rear, wilh a full 9.4 inches of travel. 
Springs ai both ends are slightly stiffer 
than those of a 2wd car lo give the firmer 
ride and handling appropriate to a vehicle 
with off -road capabilities. Still, over-lhe- * 
road nde is surprisingly comfortable. A 
0.94-inch front stabilizer bar is standard, 
while the optional extra-duty suspension 
subslitutes a i .06-inch from bar and adds 
a 0.625-inch rear bar, stiffer shocks and 
slightly firmer rear springs. 

The only Eagle power train lor now is 
AMC's 2-bbl. r 250-eU:-in., in-line Six with 
the Chrysler-built Torque Command 
three -speed automatic iransmissionused 
in past VB-equipped AMC cars. Four-cyl- 
inder, manual transmission versions 
should be available before long. The en- 
gine puts OUl 114 h p at 3200 rpm. giving 4 
leisurely performance in the 3400-pound 
Eagle, but its 21 041. -lbs of torque at IflOO 
rpm is more than adequate to haul it 
through or up almost anything you might 
encounter off- road short of a quicksand 
bog or a building. A final-drive ratio of 
3.08:1 is standard, bul a 3,54; 1 ratio *, 
comes on high-altiiude models end with 
the optional towing packages, except in 
California. 

Standard tires are P195/75R15 fiber- 
glass-belied radials on six-inch- wide 
rims, while steet- belted all-weather 
Goodyear Tiempos are an optional 
choice. The spare in both cases is a high- 
pressure, spacesaver type on a special 
wheel which is stored beneath the cargo 
floor. 

The reinforced, integral body /chassis 
measures 186.2 inches long and 71,9 
inches wide on a 1Q9.3-<rich wheelbase, 
with height ranging from 55.0 to 55. 8 
inches, depending on the body style 
Power steering and brakes are standard, 
as is a protective plate under the transfer 
case. 

Although Eagle will be marketed as a 
4wd car, it is classified as a light-duty 
truck for emissions regulations because 
of its ground clearance and short over- 
hangs. Unfortunately, it still requires ex- 
haust gas recirculation (EGR). air injec- 
tion and a catalytic converter to meet 
emissions regulations, and therefore 
needs unleaded gas. Prices had not been 
announced as this was written, but they 
should t>e less than a we 1 1 -equipped, 
truck-type 4wd and well under the ru- 
mored $10,000, according to AMC. 

The Eagle may also become a bird of 
prey, likely to eat up some sales of Jeeps 
as well as other 4wd competitors. Sut 
AMC feels it will attract plenty of new cus- 
tomers who otherwise wouldn't have 
bought the 4wd at all. fM 



Repainting your home? 
Nothing covers better or lasts longer 
than Olympic Overcoat 



Olympic Overcoat was made for previously- pa inied sur- 
faces, It covers old paint with amazing ease— Overcoal seems 
fo flow like cream. Yet it wears like iron! That beautiful 100% 
acrylic latex finish lasts for years. Olympic guarantees it or your 
money back. Just follow easy label directions. ^ 

See all 25 colors at your Olympic Dealer,* «J| j 



cm £--} uuiori ai yuur u'lyiiiiJiL LJtcntr,* 

He + s in the Yellow Pages. Or write Olympic: V 

Dept. C, RO. Box 1 497, Flows like cream, 
Bellevue, wa 98009, wears like iron. 
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DETROIT LISTENING POST 

fCQ . nrJ.Tued fro tt p age 43 ) 



the fuel we are using to power St 
— others are looking at alternative 
engines as the best way to solve 
our fuel problem, 

Diesels offer an alternative that'M 
already in production, but a diesel 
engine only shifts your dependence 
from one crude-oil product to anoth- 
er, Major fuel-saving revisions to 
the internal-combustion engine, 
such as Ford's stratified -charge 
"Proco" engine, also will help when 
they reach production in a few 
years. But what about the future of 
electric- and turbine-powered 
vehicles? 

The major problem with electrics 
can still be summed up with one 
word: battery. Batteries as wp know 
them today are bulky, heavy and ex- 
pensive. Moreover they have ex- 
tremely short life spans when con- 
tinually charged and discharged, 
and they are very inefficient en- 
ergy-storage devices when com- 
pared to a tank of gasoline. 

Some manufacturers currently 
arc producing electric vehicles for 
short-range recreational and com- 
mercial delivery use, Several of 
these companies sire working on 
this development independently, 
and others are doing it as part of 
government-funded, experimental 
programs, but all designs are of 
limited usefulness until a battery 
breakthrough can lie achieved, 

Electric AutoCorp, in Troy, Mich., 
plans to have a GM wagon -baaed 
electric luxury car in production in 
tfi to 18 month a. It curries n small 
gas-powered generator on board to 
run accessories and pump $om*' en- 
ergy back into the batteries while 
driving. 

The best of the practical experi- 
mental designs so far is a joint 
Chrysler/General Electric effort un- 
veiled last June that boasts a range 
■ >f l-1o miles nl ;l steady -m mph or 1-* 
miles in stop-and-go conditions, 

Turbine cars, meanwhile, have 
been awaiting a breakthrough in ce- 
ramic- material technology mo thul 
certain parts can take Lhe extremely 
high temperatures that are requir- 
ed for a turbine engine to be consid- 
ered fuel-efficient. 

Recent reports are that such a 
breakthrough may be close at hand, 
and we may yet see practical turbine 
cars on the road in the late IBHOs. 
The big advantage of a turbine en- 
gine that makes it worth pursuing, 
of course, is the fact that it can run 
on almost anything from heating oil 
to corn whiskey and produce only a 
small amount of pollution in the 
process. IW 




There’s a new-fashioned 
hardware store in 

Sentry Hardware With a 
brand-new sign, and some old 
fashioned ideas Because 
Sentry is more than a 
store able to provide 
you with exactly the 
right tools and 
you need, at a 
that's fair and 
reasonable. Sentry is 
people Friendly, 
helpful, knowledge- 
able people. 

So when you're 
ready to do-it-your- 
self. start off at the 
hardware store 
where people are 
ready to help. 



SENTRY. When you’re ready to do-it-yourself, rr 

Hardware Check Ihe Yellow Panes ufktaf Hardware !or the Sonlry Store nearest you iZZZz 



|nl*rfrnr«J m 6#commg • Sflfl'ry MjircIvW* dfl.nm? CjHHUiel ul -I 5**ilfr Hardware CcrpOT*lk*n Clwi- inrj Ohm Jjn,1 




STAINED 
GLASS 

Unh-.l rvof tut iMi-tnitlnf 
I'ltftl-'H 'If mil h. liMil. 
Ihah».» JlipuMfa, 

pm START fR Kir 

0*1 r HE 35 ppd 
WHITTEMORE, 

BOX 20G4EM, HA MOVER. MASS. 03333 



Jfa, SAVE MONEY 

Aiumbll till t griKqy* Mini' 
Odzit Xu nor Ki(. Buy lit 
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¥w efrrtiirutlrin mrl gut - S.&O 
“AuiW-lt'VMFMir Him - *7M 
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■TRUCK XU, Dipt. PMtg, Cadwburg, Wl 6301 1 




SPARE TIME INCOME? 
SELL KNAPP SHOES! 



Sell famous Knapp Cushoo Comton 
Shoes lull time or pan nme to supplement 
your income Enioy the financial success 
and security you've aiwaysdreamed afcout 
Millions d repeal customers Earn higher 
commissions p|y$ bonuses No investment 
Free selling and training kit to get you 
slnrtofi America’s Mo t company in the 
dnecl selling shoe industry 'Mile Knapp 
Shoes Dept l. 612 Knapp Centre Brockton 
Moss 02401 

& KNAPP 

The more for the money shoe 
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BRITISH SPORTS CAR PARTS 

Steel ripergiasa body panels, up- 
holstery carpets tops, wire wheels, 
grilles, bumpers wring harnesses, 
headers 4 exhaust sysiems. metn 
pans ruboei inmmmgs Caiaiog S3. 

, Mhl h. AUSTIN HEALEY 

«<3 

TRIUMPH 
JAGUAR Drpi. pj 
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"JAWS” 
new 3-way 
instant action 
clamp! 



T ” 



Hghtl vj.rlou« Ihiptd pJittal 



Doubta> u 
aprnjdlFig tlimpl 



Unique new clamps with 
patented ratcheting action, are 
designed to hold flat, round, and 
irregular objects. To protect deli- 
cate finishes, plastic jaw pads are 
included. In addition to powerful 
damping action, one sliding arm 
can be reversed to provide a 
jacking action. On 30" and 36" f 
sizes, bolh arms can be reversed 
to work tike a spreading jack. 
Throat depth is 23V' 



_ - FILL OUT AND MAIL NOW_ _ 
I The Fins Tool Shop pm I 

I Carriage Hill, Westport, CT 06880 | 

I Rush mo the Id I awing: 3 

I □ & ,r "Jaws” at £ 6.70 aa. 3 

I □ 12" "Jaws” at $ 7.60 m. 1 

I □ 18" '’Jaws" alt 8 40 ea. 3 

I □ 24' f "Jaws” at S 9.25 ea. I 

I □ at $1 1.60 m.. 1 

I □ 36 r ' "Jaws' J at $12.60 ea. 3 

0ROC R NOW! SE ND F0J? FRE E CATALOG! 

(Add tl.OO tar delivery. CT residents add I 
I 7%. sales tax ) \ 

| Entiourf is my chccklof^ . _ | 

j made payable to the Tint Tool Slwp. 
i Charge myd VISA □ AMERICAN EXPRESS j 

□ MASTER CHARGE (Bank#. ) , 

ACCOUNT 0 | 

EXPIRES I 

Far Credit Cards only Ca II Anytime Toll Free . 
Operator 715 (800) 624-7886. In California 
Operator 716 {800) 852-7777 

□ SEND FREE CATALOG1 

I NMMl . I 

Address __ 

3 City __ E 

State Zi p ] 
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DOWN TO THE SEA IN CHIPS 

(Cwwntied from page lOfj 

the rotted wood below, when we took 
wilt the brick try-works, gave uk in* 
valuable information on how it was 
wri finally done. Memory, too, can be 
of great value. There are still three 
men living, very old now, who sailed 
in her last voyage, and they have de- 
scribed the ship as they knew it.” 

How to caulk seams 

To give just one example: caulking 
the seams in the newly laid decks. A 
crew of three caulkers, armed with 
wooden caulking mallets, fills the 
seams, first with cotton, then with 
oakum trolled hemp dipped in pine 
pitch and then pressed until most of 
its stickiness is gone). At the end. 
hot pitch is poured down the length 
of the deck seams to seal them. 

Once the deckwork was complet- 
ed, the masons w r ent to work on the 
try-works, built into the forward 
section of the ship to encase the iron 
cauldron for boiling the blubber. Be- 
cause the try-works w r a,s con- 
structed to contain a live fire and be- 
cause of its great weight, the deck 
beneath had to be specially con- 
structed. Following the original, the 
masons have laid down a sheathing 
of white cedar, sandwiched between 
decay-real stall t Irish felt. This is 
topped by a copper sheathing. For 
additional protection, there is a 
wooden trough— in whalemen's jar- 
gon “a goose pen"— filled with sea- 
water, as a protective barrier be- 
tween hot bricks and wooden deck, 

Finding the best lumber 

Ultimately, the biggest challenge 
lies in the wood itself. When the 
Charles W. Morgan was built, the 
east coast of America, was covered 
with forests. Today the lumber that 
built the Morgan must be sought all 
throughout the Western Hemi- 
sphere. At Mystic there is a whole 
section of the lumber warehouse de- 
voted to “knees” — that angle at the 
base of a tree where it spreads* out 
into roots. When planed, the knee 
forms a rough L shape and links 
bulkheads to decks and deckheads. 

Without yellow pine, the ship 
could not be authentically rebuilt. It 
is a wood that w r as basic to American 
shipbuilding. To the surprise’ of ad* 
mirals on both sides of the Atlantic, 
American pine generally proved su- 
perior to British oak in the sen bat- 
tles of 1812, Don Robinson and his 
team found a yellow pine stand at 
Eglin Air Force Base in northwest 
Florida and were able to get the R5QQ 
board feet they needed. 

White oak is also vital to the ship 1 ?: 



restoration program, and the Sea- 
port is getting supplies from the 
Rappahanock Valley in Virginia and 
from Arranus, Ohio. Seaport au- 
thorities are appealing to anyone 
who may know further sources of 
both yellow pine and white oak. 

Shipbuilding, despite the clatter- 
ing and the hammering, is a solitary 
job. A visit to the berth of the 
Charles W. Morgan will show dedi- 
cated men at work, some elderly* 
some young, some apprentices, some 
men of international reputation in 
the field of wooden boats. They 
plane, saw, measure, sip from mugs 
of coffee and rarely talk. 

No timetabled 

The work goes on in all seasons. 
When the winter winds howl and the 
snow falls, a tarpaulin tent, stove- 
heated. protects the men working on 
the outside of the hull. Every plank 
is numbered, and. hurry would be 
self-defeating. There is no timeta- 
ble, no schedule, not even a budget. 
Ask how much the great project will 
cost and one is met with shrugs, 
Robinson says, "There is a grant of 
$450,000 a year for maintenance and 
restoration of all the Mystic ships. 
But the work and money goes where 
it is needed most." Robinson, a ma- 
rine engineer and naval architect 
with degrees from Princeton and 
M.I.T., thinks the job may take four 
years, maybe five. He is not sure. 

After her retirement in 1B21, the 
Charles H\ Morgan once enjoyed the 
patronage of another arid must un- 
likely benefactor. In 1924, she 
formed the background for a silent 
movie called Down to the Sea in 
Ships. It was not an extraordinary 
film, save for the fact that a small 
part was played by Clara Bow, later 
to become the “It” girl of Hollywood. 

A job that never ends 

1 s everything as it should be, how- 
ever? One irate scholastic gentle- 
man accosted Don Robinson on the 
project. “This is not restoration!” he 
fumed. “It is reconstruction* some- 
thing quite different. You are build- 
ing a replica, not restoring an origi- 
nal ship,” Robinson removed him- 
self from the five-foot-th re e-inch 
hold and straightened himself to his 
natural six feet, “From the time the 
Morgan put to sea,” he replied, 
“from the timejiiay ship puts to sea, 
it requires repairs. In the M organ' & 
sailing days, her wooden parts were 
continually discarded for better 
wood. Timbers rotted, were stove in T 
splintered. They were replaced. We 
are carrying on in the Charles W. 
Morgan where the last shipwrights 
laid off. No shipwright can ever say 
+ This ship is finished/ ” fW 
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PM' S COMPLETE GUIDE TO THE NEW VIDEODISCS AND CASSETTES 
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different programs, on four aepa- 
rate channels, for up to seven days — 
or until you reach the end of the 
tape! 

Magna vox 

Magna vox, though heavily pro- 
mot mg the Magnavision disc, has 
not fur gotten the cassette market, 
Trade rumor has it that an upcom- 
ing portable will be the jin ri 1 pro- 
Qrammuble one in the industry. 

New Magna vox table models pro- 
vide an external threes peed switch, 
and also incorporate changes in the 
electro- mechanical subsystems* 

RCA 

While also getting into dines* RCA 
doesn’t intend to forget cassettes ei- 
ther. It reports an expanded product 
line for the fall, consisting of five 
models. One is a mini port a hie, man- 
ufactured by Hitachi, which RCA 
claims is 45 percent smaller than 
currently available competitive por- 
tables. These new portables, 
equipped with a video camera, will 
drain only & watts from the battery. 
You should be able to record up to an 
hour on one battery — an industry 
record, to date* 

A tuner and timer module 
(TDPlOOG) will connect to the new 
portable (the VPF150) and provide 
electronic tuning, along with four- 
hour recording from broadcast pro- 
grams, At press time, prices of the 
portables were not available. Check 
the chart for table-model features, 

Sony 

Original developer of the Beta- 
max play-record system, Sony has 
just announced the SLsVlflfl's new 
4^-hour system* The unit is similar 
to Zenith's (which is also made by 
Sony). It features seven-times- regu- 
lar forward and reverse search 
speeds, stop-frame, remote control, 
a 3-day tinier and a 14 -hut ton, pro- 
grammable tuner. 

Panasonic 

Four new records r'players and 
three new color cameras will be in 
Panasonic's new lineup. The PV- 
1G00 is the super deluxe unit. It is a 
six-hour long-play unit* w r ith both 
four- and two-hour choices. Along 
with a direct- drive video-head motor 
(for better pictures), it features a mi- 
croprocessor for clock-timer control, 

audio dubbing ami it will record 

four different programs during a 
week. 

A second deck in Panasonic's line 
is a switehable two- or four-hour 
player; recorder portable with a.c./ 



d.c, and battery power and full mi- 
croprocessor control, Others in the 
line are the PV-1200 and PV-1IO0, 
the 1200 having a six-hour playing 
time and 1100 two to four hours, 

Panasonic refers to its six-hour 
decks as Omnivision VI and to its 
four-hour deck as Omni vision IV. 

As our table shows, Matsushita is 
the major supplier of video cassette 
record er/p layers to the industry. 

JVC 

The Vidatar HR-6700U was an- 
nounced by JVC at the Consumer 
Electronics Show' in June. It fea- 
tures both two- and six-hour record- 
ing times. 

Because of oversized heads, the 
tape may remain in the stop or 
pause condition (with no picture) for 
up to seven minutes before re- 
lease — while other machines might 
damage the tape over that long a pe- 
riod. There is a six-function remote 
control for normal play, slow motion, 
pause and other features. 

Zenith 

When it recently introduced its 
VR3O00W cassette deck* Zenith 
came pretty close to narrowing the 
difference between tape nnd disc* 
This machine has both speed-search 
and pause 1 stop controls, which can 
operate at 10 times normal tape 
speed. It also has a complete stop- 
friime that can last for five minutes, 
A disc cah freeze-frame forever, but 
this is the first recorder; player able 
to freeze any field and produce a 
viewable picture — though there is 
some horizontal-bar interference 
visible. 

Zenith's new tapes offer five hours 
of viewing in a “Beta III" format, 
The format is, however, compatible 
with last year’s. The Beta III ma- 
chines also offer a new weekend au- 
tomatic timer that can record from 
Vi to 3 Vi hours on command, or 
switch to recoding other programs 
at the same hnur. 

Will It be disc or cassette? 

Obviously, many factors enter 
into making your final cassette vs. 
disc decision. Perhaps you could 
even afford both-— Mom could enjoy 
tw r o hours of high-definition movies, 
while a good football game (on tape) 
would be a thing of joy to Dad forev- 
er! 

In the next year or two, as more 

disc systems become available, you 
will be presented with an ever-wid- 
ening choice. On your decision — and 
the decisions of others like you — 
rests the fate of an industry, Nt 
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NEW TAPE DECK ADJUSTS 

jCQnbnL'&J hom 122) 



there tire three direct access memo- 
ries that can be programmed to re- 
member computer adjustments. In 
this way, you can instantly select 
proper adjustment for up to three 
commonly used tapes hy simply 
pressing one of the buttons labeled 
Ml , M2 or MB— meaning Memory 1, 
^ Memory 2, Memory 3. For example, 
you might store the test results for 
high-performance ferric tape in Ml, 
the results for a ferrichrome tape in 
M2, and the results for chrome-bias 
tapes in M3, Once you have done 
this* you would he able to call up the 
correct adjustments at the touch of 
u button, 

Adjustment range has limits 

As good as the computer is, it can- 
not do all the work itself, since there 
are limits to the adjustment range 
the computer can deliver for each 
" type of tape. Therefore, the compute 
or must be told the type of tape be- 
ing used. With newer tapes this is 
almost automatic, because the com- 
puter defaults to ferric program- 
ming when the cassette is inserted. 
If the cassette is loaded with 
- chrome-bias (high-bias) tape, the 
shell will most likely have special 
coding notches in the rear that auto- 
matically program the computer for 
chrome-type tapes. Only if the tape 
you're using is ferrichrome will you 
have to enter the generic type (ferri- 
chrom#)* 

Three pushbuttons labeled NOR 
(ferric), Fe€r (ferrichrome) and CrOa 
(chrome'bias/chrome-type) allow for 
manual selection or user override of 
the computer programming for tape 
type or “family/* 

How well the Hitachi computer op- 
timises cassette tape performance is 
graphically illustrated as a series of 
frequency response curves taken 
from several popular tapes, no two 
of which will generally give opti- 
mum results when used with the 
same recorder. From top to bottom, 
the traces represent in the photo On 
page 122, Scotch Master l, Sony LN, 
Meritor (Aiwa). Memorex MrXa, 
Fuji FX and anonymous three-for- 
¥1. “che&pies.” 

Note how all the standard-brand 
tapes deliver what is essentially out- 
standing Do I by i zed frequency re- 
sponse to the 15,000“ to 1 7.000- Hz 
range. The bottom trace, that of el 
cheapo three- for-$l tape, runs off 
the screen, because its inherent 
characteristics are beyond the com- 
puter’s adjustment range; the com- 
puter "defaults” and blinks a front 
panel LED tamp to indicate the tape 
is beyond help- rat 







The Insurance Store 






Bastion of 
Freedom of 
Choice. 



Some i nsura nee agents offer the po! icies of a si ngle 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many lead i ng compa n i es . Whic h g i ves 
you a better chance to choose the plan that's best for 
your special requirements. 

Vbu can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of ''freedom of choice!' And that's the beauty of 
The Insurance Store, 

To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow 



featuring Continental Insurance 
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It's o great Grand Prize for ihe OG 
who wont*; \q GO 1 (OGs ore the 
people who love Old Gold Lights. } 

You II win the AMC Jeep Golden 
Eogle with camper top. all- terrain 
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tirefi and 4 ' wheel drive ;>/us the 
Master Craft 20 ^oot outtxxard ski boat 
with Mercury 200 h.p, Black Max"' 
engine: p/us the Harley Davidson XL 5 
1000 cx. Roadster; plus a Maher aj ah’ 
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and camping equipment listed belowv 
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5. Press 

This two-arm exercise works out the 
deltoid and trapezius muscle* In 
your shoulders. Grasp the front par- 
allel bar on the underside at shoulder 
width. Press it straight overhead, lift- 
ing the front end of the structure, and 
then lower it. Repeat as many times 
as you can comfortably. 



6. Chin-ups 

Chinning develops front arm biceps 
end broad back Jatissimus dorsi 
muscles. Grasp the bar at shoulder 
width, palms toward you- Pull up un- 
til chin clears bar as often as you can. 
To Increase back muscle action, pull 
so bar is behind your neck. Turning 
palms back exercises biceps. Don't 
arch your back. 



4. Knee-ups 

Your waistline will trim upas this ex- 
ercise firms up the rectus abdomi- 
nus. Hang from the chinning bar and 
slowly draw your knees up toward 
your chest. Then lower them again. 
For best results, repeal as many 
times as you can. Up to 20 times al 
each session is a good goal. 
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fConfrnued from page I l7j 

backyard exerciser requires only 
minimal carpentry skills. 

Select lumber that is stru i|£tit 
and relatively free of knotholes. 
Ordinary yellow pine is satisfac- 
tory, but pressure -treated pine, 
which coat!* somewhat more, will 
la^t longer. Preen t lengths of 2 x4 
and 4 ■ -1 can be used with little 



additional sawing required. Drill 
pilot holes for all nails or bolt 
holes, to prevent splitting* Make 
liberal use of washers Linder bolt 
heads anti nuts if the unit will be 
bolted together* Construction 
time should be less than eight 
hours. Angle irons at corners, 
plus cross braces can further 
stiffen the structure. 

Six-inch dowels of about 114- 
ineh diameter make good grips 
for the rope -pull exercise. Drill 
each with a Vi -inch hole through 
the center and thread through 
each end of a 17-foot length of ny- 
lon rope after running it through 
a 1-i nch-diameter eye screwed to 
the top center of the front cross- 

fPtedse .'i.-nn rq p=i^c- T 7,3.1 



WOODWORKERS 



CATALOG 




with 20 

WOOD 

SAMPLES 

100 |lidl pa£v% 

— lEnnt vfiinrs, 
cabinet & fumiiuft 

carving: block*, inlays, period hardware, 
carved molduigs, pk, framing, Sliding, revolt- ' 
jug hdwe. Coffee milt lk.fi. Wood finishes, era, I 
lamp parts. Monpufirj' kilv, Sperialt} wood- | 
working twlv Over 2.000 hard-to-find pnetkiJ i 
peuducls. Woodworking boobs and plihv, 

TEAR OUT AD- MAIL TODAY, , 

CONSTANTINE Est. 1812 

J1K1 Eailehttltr Road, Iran* N.V. 104*1 | 

11 FncloMKt $1 for Woodworkers. Cmt 
wilh 2b sample* of hemufliful Tthtm- . 
fled. Helpful when buying wtnidx, 

Dollar ntaxted w flrst order. 

□ Euchred 50c for catalog without sjtrtiptw 

□ ALSO endowed SI .05, practical in- 

nunuak- H Criilite Venter Cn/I. 1 ’ 
How lo create decorative vcnce-r designs. 1'ech- 
niqoes, patterns, projects. H’s the perfect sup- 
plement to CoAstantiat's Mg Catalog 
Mow York Slate renidoril s pleiaae add Ian. on S’ 95 
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Add rest . 
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Builda Grandfather 
Clock Case for *99. 




QUALITY 
GRANDFATHER 
CLOCKS AT 

FACTORY DIRECT 

PRICES, 

N Completely finished 
and assembled 

■ kits with pre-cut 
parts 

■ Beautiful solid 
woods ( walnut, oak, 
or cherry) 

N Brass West German 
movements 

■ Antique furniture 
reproductions 

N Money back 
guarantee 



Send SI, 00 
for Color Catalog 




P.O. So* 490, Dept- PM, F&ley Industrial 
Park. Fclfty, Alabama 3*535 
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Howto 
get rich 



START YOUR OWN BUSINESS 
RIGHT FROM YOUR HOME — 
AND MAKE A FORTUNE 
IN MAIL ORDER! 




Mail Order Beginners 
Get Cash by Mail! 



Haw you ever though of operating # Lilltc mail 
Order buiinesi of your own? Something you tnuLd 
Stan on a shoestring nghl from home in your spare 
I i me. ] t 'i a fabulous, business ! 

Bob Carter of Newark, N.J, ran hit first small 
miti order ad in House Beautiful magazine — Offer- 
ing an Auto cloEhei rack. Business Week reported 
lhai his ad brought in $5,000 in orders. By the end 
of his first year in M*i! Order* he had grossed over 
1 100,00 OH 

Another beginner — a lawyer front the midwest, 
sold a Ut&il Order item td fishermen. Specialty Sales- 
man magaiiite reveals, "he made 170*000 the first 
three months!" 

There is no Other business where you can make a 
fortune so fast, Come up with a L hoT new item . . . 
and WHAM! 

It strikes like a boh of lightning! 

Millions of people read your ad and suddenly, 
you are swamped wlrfi cash orders from all over the 
country . . . MORE MONEY in *0 days than you 
could mi) in a lifetime! 

Like the Vermont dealer w ho ran one Ad in Sport s 
Afield magazine. His ad pulled 21,000 orders — 
over A HALF MILLION DOLLARS IN CASH' 

Yet, Mail Order is the fastest-growing, most prof- 
itable business in America! And now with ihe popu- 
lation explosion . . . the huge teenage market . . , 
and more people moving to the Suburbs — we aie on 
ihe verge of the BIGGEST BOOM in Mail Order 
history! 

Free 



tf you are smcereLy interested in starring a lucrative 
business of your own ACT NOW! We can help you 
EJec rirh in Mail Order just as we've helped others. 
Mail the coupon Or send a postcard. We'll send you 
a free book, raining, ads and complete farts about 
out offer. No salesman will call. No obligation. You 
don't need previous experience bul you must be 
owr 21. Write to; 

Mall Ordflr Associate 5. Inc,, Dept, 167 
Mom vain, New Jersey 07645 

^Mai! Order Associates, fnc., Oepl. 1 6 t"1 
1 120 Chestnut Ridge ftd. 

| Montvela, New Jersey 07645 



Please rusty full details Iffuned lately, 



1 N*m*„ 
| Addran. 

| CM* 

^t*lt 



ZIP 






7. Back 
arches 



Your lower back sacro- 
spinal is muscle is exer- 
cised by arching. Lie 
across platform at rear of 
the structure, hooking 
one or both feet under the 
step. Raise and lower 
your trunk (but only If you 
have nd lower back prob- 
lams). A folded towel may 
be used tor cushioning. 
Repeat a tew tlmea* 



HAVE FUN KEEPING FIT 



piece. Rope urrips slum 3d nearly 
reach the ground* A knot in each 
end of flic rope secure? them. 

File* sand or plane the middle 
12 inches of the tops of the paral- 



lel tsars a ml other Lengths used 
for grips or presses while exercis- 
ing. Practice slowly at first us yon 
work up st a mi mi to supplement 
your jogging Tout hie, 5W 



10. Push-ups 

The pectoralis major 
muscles of your chest are 
exorcised by pushing 
your arms away Irom 
your body. Push-ups will 
keep chest muscles firm. 
With feet on the ground, 
place hands on stepping 
bench at shoulder width 
and assume push-up po- 
sition. Raise and lower 
your body as often as you 
can comfortably. 



8. Step-ups 

Saneh stepping works out your bul- 
toek gluleus maxlmus and front 
thigh quadriceps muscles. Step up 
onto the bench with your right foot, 
then step down. Repeat 1 0 times with 
each toot. 



Dips strengthen triceps muscles that 
straighten your arms. Put a hand on 
each parallel bar* keeping arms 
straight. Lower yourself slowly until 
shoulders almost touch your hands, 
then push back up. 



9. Dips 
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Now you can do it! Even if you've never repaired anything 
in your life. You can do over 100 maintenance and repair 
jobs on your car with the help of a Saturday Mechanic 
Car Care Guide. And you r H save money every time. 

Anything from just changing your oil, to doing a 
complete tune-up. Anything from replacing your wiper | 
blades to doing your own brake job. And Saturday 
Mechanic felfs and shows you how on your particular car. is 
Your Car Care Guide will: 

* take you through every job step-by-step ^ 

* teil you what to do in clear and simple language 

* show you where and how with nearly 200 
drawings and photos 

Saturday Mechanic has 14 different 
Car Care Guides. One for each of 






America's most popular U.S, and 




foreign cars. So there's bound to be 
one for your car. 

Available wherever auto acces 
sories are sold Or forthe nameof the 
dealer nearest you write to Saturday 
Mechanic. 1790 Broadway, 

New York. N Y. 10019. 

You'll feei so confident about doing car 
repairs that you'll say, "I can do it!" 



SATURDAY 

MECHANIC 









Famous stars and 
their famous oars 

can you name them? 



6251, (HJFflOfJ tXJU/PU S 'S'f’iiqg 
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T he period from the kite 11120 k through 
the '30s has been called the Golden Age 
of many things — most notably of glamor- 
ous movie stars, elegant motorcars and 
spirited jaxa tunes, Not even the Great De- 
pression or Prohibition could dim the glit- 
ter of this glorious era. Here are five Holly- 
wood celebrities and the equally famous 
chariots they drove, Can you name both 
star and car? The answers are printed up- 
side down at the bottom of the page, Hfl 



2. Her youthful looks may fool you, but her classic 
roadster shouldn't. Still active today, the much-cel- 
ebrated actress received Academy Awards for her 
roles in Morning Gfory. The Lion in Winter and 
Guess Who 5 Coming to Dinner? Among other nota- 
ble achievements were Bringing Up Baby. Philadel- 
phia Story and The African Queen. Her car was one 
of the fastest two-seaters of Its day. Hint; Its name 
is Italian., bul H was made in France. 



5, A gangster's getaway car? For some, perhaps, 
but the car above was also a favorite of the rich and 
famous. Pinning down the exact year may be lough: 
it remained littie changed for nearly a decade prior 
to 1930. Us dashing driver starred In silent films and 
talkies. Among his successes: Mata Harh Scara- 
movche, The Big Steal and early versions of Ben- 
Hur and The Prisoner of Zends, 



3- The hood lines above ere as much a giveaway as the moon face on 
this well-known comedian of the '30s. His films included Million Dol- 
lar Legs, Murder af the Vanities and The Great Dictator- H the car still 
stumps you, jiusl "Ask the man who owns one." 



4. The dapper gentlemen below starred In A Tate of Two Cities, A 
Double Life , Under Two Flags and Lost Horizon. His Car's predeces- 
sors were Maxwells. If you remember when Lindbergh flew the Atlan- 
tic and Babe Ruth hit his 60 home runs, you'll know the year. 



1, Best remembered for his war and Western mov- 
ies, this tall, lanky film hero won Academy Awards 
for Sergeant York and High Noon, a iso starring In 
such epics as A Farewell to Arms, Uvea of a Sengs! 
Lancer , Beau Geste and For Whom the Belt Tolls. 
His powerful steed easily exceeded 1Q0 mph, was 
variously known as "The fastest luxury car' 1 or 
' Most luxurious fast car" of its time. If you don't 
have it by now, this will give It to you: It inspired the 
expression "It's a doozy!" 
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Gahriel Stricter 





Striders are 
Gabriel's best 
passenger car 
shocks. They adjust 
three ways to fit the 
way you drive. 

• "R" for a smooth 
and easy highway 
ride. 

• "XF"for quick han- 
dling and maximum 
control. 

• Or ”F" the setting in 
between for comfort 
with a good feel for the 
road. 

Buy three Striders from 
any participating Gabriel 
dealer and get the fourth 
one free. 



FREE 

STRIDER 



twist of the shock 
s barrel before you 
install your Striders gives you 
your choice of ride; "FT for 
smooth highway driving, 
"XF" for maximum handling 
and control and T tf for com- 
fort with a good feel for the 
road 



Gabriel 

Cbrp 1079 SHOCK ABSORBERS 



Buy three Gabriel Striders 
get one free 



FREE 

STRIDER 



Customer buys three Gabriel Striders from a participating dealer 
between August 1 and September 30, 1979 and gets the fourth one free 

Dealer staples numbered end flaps from all four Strider boxes to 
coupon and forwards to Gabriel supplier The supplier issues a credit 
for one Strider at the dealer's cost. Gbnsumer promotion ends 
September 30 r 1979, coupons will be valid for dealer credit until 
October 15, 1979. 

Vsd whew prahihtwd 



Gabriel 

SHOCK ADSORBERS 



Gabriel Strident* Offer good August 1 through Sept. 30, 1979 * Gabriel Striders* 
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PROGRAMMABLE CALCULATORS 

(Continue d tram _parje 99} 



WE LOOK AT THE PROGRAMMABLE 5 



fewer- data memoripx — which is 
where temporary data ta stored. Al- 
locating space between the two usee 
tan be a difficult art. 

HP only claims 224 memory steps, 
but says its memory is more efficient 
than TPs, A TI programmable may 
use three steps to store an operation 
that an HP calculator can *tore in 
two. 

■ Recording. A mag card cun be a 
handy thin#— and it doesn't have 
anything to do with magnesium 
wheels! Keying-in a program can be 
a long and error-prone process, Ev- 
ery time you use the program it 
in mat be re-entered if the calculator 
has been turned off! Mag (magnetic) 
Cards permanently store your pro- 
grams tin a strip of tape that you 
simply feed through u slot instead of 
punching another hundred buttons. 
They do add to the final cost- -but 
can save a powerful lot of time! 

■ Versatility* The kinds of program- 
ming functions offered are fascinat- 
ing. Conditionals, branching, loops 
and.ftutfs may sound like plans for n 
race track, but they’re actually de- 
scriptions of specialized functions 
programmable^; use to ease difficult 
calculations. 

Conditionals allow a calculator to 
make a program decision and 
change its path. One popular condi- 
tional key asks, “X greater than Y? M 
If the answer is “Yea/* the condi- 
tional continues the program. If 
’“No, 1 ” the program skips a step be- 
fore eo nt irming. Forex am p le r to bal - 
ance your checking account more 
quickly, you can add a conditional 
which automatically subtracts 
check charges if your balance dips 
below a minimum. Say you have a 
checking account which requires a 
SI 000 minimum balance for free 
cheeking. In your program, you can 
insert the question, “Is the balance 
below $1000?” with the conditional 
instruction. If your balance is above 
$1000, the program will read “No” 
and subtract only the check amount. 
If "Yes*” the program will also de- 
duct the check charge, say 15 cents, 
for each check. 

You can also set flags either on or 
off, depending on whether or not a 
variable meets a certain condition. 
The program can then test the flags 
to see if the condition has been met. 
They are like condi tinnals, but are 
user-defined. 

Another specialized function 
which seems difficult and useless, 
but is the opposite, is a subroutine. 
You are, in effect, creating a pro- 
gram within a program. You may 
want to use the same equation, say 
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A=7rR' a for the area of a circle, sever- 
al times in a program. Instead of 
taking up memory stops repeating 
the equation, you instruct the calcu- 
lator to seek out the equation* as a 
subroutine, and use it over again. A 
stop or return function tolls the pro- 
gram to continue. 

Branching is simply what a pro- 
gram does when it roaches a "Go to” 
instruction. You use branches to 
create loops, which repeat an entire 
sequence of instructions for a fixed 
number of times. 

■ Services and warranty. In this 
area, HP, probably in response to 
TI T § superior modules, is stronger. It 
has more than 3500 individual pro- 
grams available in 40 Solutions 
Books. HP users have written these 
programs and HP has organised a 
Users Library. You belong for $9 a 
year, and get a catalog and three 
programs. Extra programs cost $3 
each. Each Users Library Solution 
Book, with up to 15 programs (with- 
out cards) is $10, Books many people 
find useful are Ho me Management, 
S met f l B us iness, A&t rolvg tj an d T a jc - 
es. 

A nonprofit Personal Program- 
mers Club (PPC) makes it possible 



for its 2000 members to swap HP 
programs, applications and tech- 
niques through a magazine. It costs 
Si 5 a year. The address is PPC, 2541 
West Camden Pl. t Santa Ana, Calif* 
92704. 

Texas Instruments has a Profes- 
sional Programmers Exchange 
(PPX) which costs $18 a year. The 
benefits are similar to the HP users 
library, but TJ offers fewer pro- 
grams, 

HP has a limited one-year warran- 
ty with an up to 60-day over-thc- 
qounter exchange for defective ma- 
chines, TT has a limited one- year 
warranty, but has a n t - w exchange 
program. If your TI programmable 
can’t be eqsily fixed, you can return 
it to any authorized dealer and ex- 
change it for a reconditioned model 
for just *10. Your calculator, in turn, 
is returned to the factory, but is not 
returned to you. Otherwise, you 
have to send it to the factory for re- 
pairs. 

Consultant Eng and I both feel 
that the HP calculators are general- 
ly better made. The quality is dem- 
onstrated in a lot of little things, 
such as HP’s injected plastic key 

to JMgf t }&4} 
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^ 19 mg/'tar'. 1,3 mg, nicotine av, per cigatetie, FTC Report MAY r ?H. 



y Warning The Surgeon General Has Determined 
_ That Cigarette Smoking Is Dangerous to Your Health. 
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PROGRAMMABLE CALCULATORS 

(Cootio\iCd from page 182} 




Golden 

Retriever 



BOOTS 4 SHOES 

The best p^ir in the fitkl. 






GET ’EM WET 



When it comes to keeping your feet dry., Golden 
Retriever shoes and boots can't be deal. They're 
waterproof yet breathable, with silicone-treated 
leather uppers. Goodyear Plio-tuf " mid soles and 
Vibram J outsells. Design ed for style and comfort, 
built to stay tough- and water-tight. 

IWte for the nerhe of the deafer nearest you. 

WALKER SHOE COMPANY 

Ashebom, NC 272Q3 



i»M6 



construction, its easily seen LED 
display, the sturdy adapter, or the 
quicker and more precise curd read- 
er. 

Sinclair is inexpensive 

The Sinclair Enterprise mode! cal- 
culator is a limited, though useful, 
programmable calculator. It is basi- 
cally comparable to the T1 57 or the 
HP29C. It doesn't have a printer or 
use magnetic recording cards. But it 
is inexpensive and runs short pro- 
grams very well. It comes with a3l0- 



Programming fuel bills 

We have a program available tor boih the 
Texas I nslru merits and Hewlett-Packard 
calculators that can't help hot save you 
money. With the program you can do an 
entire heat loss survey o( your home with- 
out paying ah engineer hundreds of dollars. 
Wilh it you can tind out what types of insu- 
lation. windows or siding will save you en- 
ergy oasis. The program is too long to in- 
clude here, dot all: you have lo do is send a 
sell-addressed, slamped envelope to the 
following address to obtain ydur Copy: Pop- 
ular Mechanics, Heat Loss Program. 224 
Wasl 57th $t., Now York, M.Y. 10019. 



program library, and the instruc- 
tion manual is well written and help- 
ful, It's a good buy for beginners. 




iLUBRIPLQTE 

O. 105 

I )Ft ASSEMQfitj 

iGrease 



hfUJrLDWt 
lquoiivi Li'rttfJIWfl 



NET WEIGHT 

10 ozs. 



If you rebuild 
automobile engines, 
LUBRIPLATE 



is for you! 

LUBRIPLATE No. 105 Motor Assembly 
Grease is a smooth, high quality, water 
repellent grease. It provides instunt 
lubrication to the engine before ihe motor oil 
has circulated- Apply it to the engine 
bearings, cylinder walls, pistons and rings. 



In fact, if you want full protection 

f for your car, 
these are 
all for you! 



,1 LUBRIPLBTE LLBRICfiflTS 

LUBRIPLATE DIVISION FISKE BROTHERS REFINING COMPANY 129 LDCKWOOO STREET NEWARK, MJ 07105 

AM HUFACTURlHG PLANTS tNHEWAPK N. J. Of 1Q5 AND TOL EDO. OWO 43605/ Df5 TWff UTOH5 MUKJMAVOf 



The future of programmable^ 

Two programmable.* can already 
store at least one program while 
they're abut down. Both TI and HP 
have already introduced a simple 
ROM memory into their calculator 
lilies. They're the HP 1&C/29C and a 
new TI-58. ROM (Read Only Memo- 
ry) means the calculator program is 
permanently etched into the inte- 
grated circuit memory. With the top 
calculator today, every program is 
lost when you turn the calculator 
off. 

As integrated circuits become 
cheaper and more complex, pro- 
grammable calculators will become 
more like hand-held personal com- 
puters. Both Tl and HP models now 
use a 4000-hit chip. Yet, 04, 000-bit 
chips are already in commercial pro- 
duction for micro-computers. 

And IC technology should in- 
crease the amount of available 
memory up to 1 million bits per chip. 
That could mean the power of an 
IBM 360 computer in a hand-held, 
calculator! 



MANUFACTURERS 

InaUumfifirti, &WYi« Finally, S3. Lubbock, Ten 
7S4CB 

I H wlM t- wart. Co™*** Djv . 1X0 Norlh Eafl Cinds Drr™. 
Coivillis. Cta* (573M 

Sirdaif Radionics. 66 Mourn Prospoc? Avb . 6ox 1 526. QHlon, 
N.J. W0T&. 
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NRI can show you how 
to make money 
repairing small engi 



There’s plenty of opportunity for 
the man who can service lawn 
a mowers, garden tractors, chain saws, 
tillers, outboards, mopeds, motorcycle! 
snowmobiles and the like. 



There' re SO million small engines oui 
there, and many are waiting for qualified 
servicemen to fw them. NRI can gjre you 
(he training you need to cash in on this 
opportunity: and you learn at home in your 
spare lime, at your convenience. 

Exclusive! 

Build Engine as You Learn 

ton learn by doing with NRI ,L h&nds- 
on" training. Only NRI gives you all the parts 
ajvd trail ling you need to actual] y build a j 1/2 
EiP Clinton 4-cycle engine and learn from the 
inside out as you progress. And your training 
includes real pry&imal toots, including an 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors, 
a full set of quality wrenches and more. . all 
to equip you for learning and earning. 



Its 30 'bile-size ' 
lessons concentrate on 
one subject at a time 
to let you move at your own pace, 
give you greater clarity and: faster learning 
The same teaching techniques give you 
advanced training in ihe -+5 lesson master 
course... training in ihe repair and servicing 
of a wide range of other motors including 
generators, rrutusirial equipment, even 
motorcycles Vou learn to service electrical 
systems, transmissions, dutches, pow er take- 
offs, and more. 



More Training, More Value 

America's oldest and largest home- 
study technical sefrool, NRI has trained over a 
million students. .And this experience means 
tbit you get die most in practical, effective 
training for your dollar You get lessons 



developed and tested by professional educa- 
tors... expert help from instructors assigned 
(0 your course... a fall set of quality tools 
...a complete, wtrfcing engine dial you build 
yourself... the best training and value for 
your money. 

Find out for yourself how much NHI 
training can do for you. Send for the free 
catalog with all the facts and descriptions 
of every lesson. No saltsman will call Get 
started on your future today! If postcard has 
been removed, write (0 address below 



Choice of Two Courses 




NRTs basic course puts special em- 
phasis on lawn and garden equipment, and 
teaches you die theory and practice of igni- 
tion, lubrication, cooling and starting systems, 



Other income opportunities from NRI. 






Auto Repair 

approved by Richard Petty 

America's winnisigesl stock car 
racer says, H If yon really want to [earn 
how lo repair Gift. NRI is liesT in- 
cludes professional tools like ignition 
attaiyaer scope, diagnostic engine ana- 
lyzer; timing light, case hardened 
wrenches, ami much more. Rtsic anti 
advanced courses. Check postcard 
for catalog 



Air Conditioning/ 

Refrigeration/ Heali ng 

including Solar Technology 

Gets you into a wide-open, fast- 
growing area with practical training 
that includes lessons on solar heating, heat 
pumps, etc. Course is complete with profes- 
sional tools and window air conditioning 
unit for demonstration and troubleshooting 



practice. Two courses, with Master Course 
including optional training at York Institute 
Resident School ;U no extra charge. Check 
card for catalog 

Electrical Appliance 
Servicing 

Good appliance repairmen are hand to 
come by NRI trains you for your own full or 
part-time business in fixing everything from 
toasters 10 refrigerators and freezers, Step-In • 
step training includes professional appliance 
tester for fast troubleshooting. Check card 
for catalog. 



NRI School* 

HcGraw Kill Ctiser for 
Gaitfl nulng; EducnlWn 
3939 WiSwnjin hmw 
Watdnflcn. D C. 200ICi 
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Did you know that vast quantities of 
fresh, sparkling clear water he within 
200 feet of |he surface of the ground 
almost everywhere!? In the city. In the 
suburbs. In the country. Pure, tasty 
water untouched by chemicals or 
pollutants. 

Thousands of home owners are now 
drilling Ihwir own wells from 60 to 1200 
feet doepl YOU can join them in say ing 
gondhye forever to expensive, chem- 
ical-tasting city Forget about 

droughts! Ignore summertime water 
shortages 1. 

You owe it in yourself to find out more 
about this practical economical way to 
provide good, year 'round water for your 
home and garden 

Write or call today for a big, illus- 
trated brochure and 24-page booklet on 
how to drill your own welt. The big fact 
filled package will be rushed to you by 
First Class Mail!! 

Deeprock Mfg. Co. 

Opelika, Alabama 16801 

FREE Phone Toll-Free 

( 800 ) 821-2280 

{Ext 733) 

Call anytime including Sundays, 

OjU LJPCO LJPO MAILJGDAY!_ 

f DeepmcN Mfg, Co. Dept PM99 
Opelika, Alabama 36301 

P]t;iLSr! muil yo«r free inform ution kit I uiv 
derntmod til* it i* iio obligation 



CITY 



STATE ZIP 

© Ot*fr«k .M)g. tn 



DRILLS 
WATER WELLS 

50. ..100. ..200 FEET DEEP 

Saves ftu Hundreds of Dollars! 



ELECTRICAL CONTINUITY 

(Qmtinyggl Uompapc J ) 5 ) 

of the measured resistance is the 
reading: multiplied by the range 
switch setting. Thus, a reading of 15 
with the instrument set on. Rxl 
would bo 15 ohms. A reading of 15 at 
RxiO would be 150 ohms. 



Points to remember 

I, Because the ohm meter has. its 
own power source, you must discon- 
nect the appliance from the wall out- 
let before connecting the ohm meter. 
The ohm meter circuit is designed to 
operate on low voltage. If the higher 
voltage power source is maintained, 
the VOM will be damaged. 




VQM is zeroed (readied for testing) by con- 
necting and touching the leads together. 
The needle should fall on or near zero. 




If the needle doesn't fall on zero, Lorn the 
ohm adjust knob untiMt does, tf adjustment 
cannot be made, meter is faulty. 




To replace weak batteries, remove the Instrument cover. This VOM has a Dcell, as well as 
an A A cell, i hat may need changing. If instrument Is stored lor a long time, check batteries 
lor deterioration. Leaking batteries con damage meter circuits. 




The correct way to atone a VOM la to dis- 
connect leads and wrap them around case. 



2, Circuits in an appliance arc in- 
terrelated. Thus, a circuit lacking 
continuity may show a positive 
reading* because the VOM ts indicat- 
ing the continuity of an interrelated 
L'ircuit, Make sure this doesn't hap- 
pen by discon netting one end of the 
circuit you arc testing arid connect- 
ing the ohm meter between the discon- 
nected and connected ends. 

3, When disconnecting more than 
one wire, mark the wires so they can 
be reconnected correctly. Wrap 
masking or adhesive tape around 
the wire. On this write the designa- 
tion on the terminal (numeral or let- 

fPtea.se turn ip page i 90) 
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At Last! You Can 
Use The WOODBITS 
The PROS Use! 

PROFESSIONAL WOODBITS are NOT available In hardware stores, Stores only 
carry spade bits which tear grain, dog and bind; or metal -cutting twist bits 
that also bind and — what's worse — "skate ’ 1 off the mark, 

Why isa WOODBIT Best? 

A PROFESSIONAL WOODBIT has four features designed specifically for wood: 

* A CENTER SPUR that locks your bit on course and so prevents "skating”. 

* TWO CUTTING SPURS that start and dimension a perfectly round hole 

* EXTREMELY SHARP FLUTES e«tendl from the l wo- cutting spurs 
and continue the cutting action ail the way through the wood , , 
shaving the sides smooth. Most important, Ihe two spurs will noi 
splinter the wood as the bit cuts through .is spade or metal cutting bits do 

* THE CUTTING FLUTES are ENGINEERED for maximum chip ejection so that 
your drilling machine won't bind and bum out. 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or drill presses 
with chucks of %'■ or more. 7 piece chrome-vanadium steal sot includes %, y 1B „ V*, y ie , 

%, Vm and slies. Lengths from zy 4 - 5V- Made by German professionals for pros 
or "wood-be H pros, 

7 PIECE WOODBIT SET ONLY $15.95 

Depth Adjusting Collars 
Hv For The 7 Piece Set 




Get the precision of a costly drill press for 
under $10.00! Here's how they work. Figure 
ihe desired depth of the hole; slip ihe 
collar over the bit to that depth; fix the 
collar position with the set screw — and drill 
7 collar sizes, % - fit each bit in the 
7 piece wood bit set, Tool steeL 
7 Piece Depth Adjusting Colors ONLY $9.95 
Buy Bolh Bits and Collars (SAVE $2) ... ONLY $23.90 



Complete Your Bit Set With 
These 4 BIG WOODBITS 

Primarily for use in a -dm 1 1 press, these larger 
diameter bits can be used in any power! ul 
portable drill with a or larger chuck. These 
are really top quality professional cutting tools. 
The %" bit la 7%" long, the % % and 1” are 
8% w long. No collars available. 

% ,r SIT ...... $10.95 BIT $13.95 

% ,r err $12.50 r bit,..,,., sis. 50 

BUY ALL 4 BIG BITS (SAVE $12.95) ONLY $39 95 




COMPLETE 18 PIECE DRILL SET (SAVE $16.80) ... $62,00 

IS PC. SET INCLUDES: 7 Bits: 7 collars to match plus 4 BIG WOODBITS: VT 






YOU CAN ORDER 
TOOLS BY PHONE: 

CALL 

TOLL-FREE 

800-321-6840 

Ohio Resident* Call: 
(216) 461-4077 

GUARANTEE j 

II YOU ar a not 
complexly pleased j* 
with any purchase ; 
from us, return H | 
wunm 3d days tor a .( 
FULL Rf FUND. 2 



Yea Rle Lelehtung, please send me: 

1 7 pc . Wqpdbit Sel< s) @ $1 5 95 

1 7 pc Depth Collars To Malch Above Set @ $9 95 .. 

j - 14 pc Bit and Collar Sal(»] @ $23. » (SAVE $2. 00) 

BIG Woodbit(a) ® $10.95 

V BIG Woodbill*) @ (12.50 

ft" BIG WoodbH(s) @ (13.95 

r BIG Woodblt(B) @ $16.50 

All 4 BIG Woodbit* (}t> $39.95 (SAVE $12.95) 
Complete IS pc Dr hi Set (a) @ $02.00 (SAVE (1B.«Q) 
Shipping. Handling and Insurance 

Ohio Residents Add Tax 
TOTAL 



$1,75 



METHOD OF PAYMENT 

□ Check Enclosed □ visa 
C ard u . 



□ MASTERCHARGE 
Good Thru 



LEICHTUNG? 

TM( Wty.iMiT* h (fe* 

701 Bela Drive fS79PM 
Cleveland, Ohio 44143 
Phone j216) 461-4677 



i 

L 



Name 

Cny _ 



Above, are only a lew of hundreds of 
herd-to-tind woodworking tool* Irom 
Laichiiurig'a 1D00, 60 pagci color catalog 
Send Sl.OO for your two year calaiog 
Subscription lOday. (FREE WITH ORDEH1 

Q Enclosed is my order tor 
woodworking toola A:* my 
BONUS, please send your 
&8 page, 1900 color catalog 
PLUS all catalog a and naw 
Idol bu Helms FOR THE 
NEXT TWO YEARS FREE! 

0 Enclosed la $1 .00. Please 
»nd ydiir 19B0 color calalog 
PLUS all catalogs and bulletins FOR THE 

NEXT TWO YEAHSI 



1980 

fine 

Tool 

Cikikx 



Address 
Slale _ 



Zip 



LEICHTUNG% 



701 Beta Drive # 979 PM 
Cleveland, Ohio 44143 
Phan* ( 216 ) 4 S 1 4677 
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More home fix-up 



tips from the pro. 



Fill Ihe tub bolero you caulk. [Gel 
in i! you can. too ) Then, when the 
I Lib is empty, n II rise slighily and 
SQuee/e Ihe caulk Even a good 
flexible caulk [ ike Rea Devil will 
serve you longer when ihe 
tilted we-gbs is noi 
stretch ing it bet wee n / 
the totjand wall ■ or 



Save money when you save energy 

Thus new 72 page Energy-Saving 
Book has dozens of -• t — 

do-ir yourself energy ” 

saving tips that can ' rtWiinriT 
save you hundreds of 9 

dollars The cost is 
only Si 25 plus 50® 
postage and han It 
dlmg Send check or ^ iwPJwk 
money order lo Save 

Energy. Dept. L-2. — — ■ 

Bov 31 0 Wauiewoort 
N J 07040. 



You don t cut glass 
with a glass suttee 

You score it lo rotease 
surface tension So 
don t press loo hard or 
go over it a second 
time Hold your Red 
Devil cutter bslween 
the index and middle 
lingers as shown [a 
drop ol oil on the cutler 
helps, 100 ) Then, 
you've got the score 



Wood Putty inkes extra tough strain 

if you mix H with Rod Devil Epoxy Glue 
instead o! 
water Partic- 
ularly useful 
for resetting 
screws which 
have pulled 
loose 



iM* 1 * 



Go easy on the paint with your pad 
painter, If you let the pad soak up too 
much paint, you won't get the besi 
possible results I hat s why Red Co. ■ 
has a patented metering tray 
designed especially tor pad painters 
It puts pn jusl 1 he r ig h t am pun! pi pa; n ! 
10 cover smoothly, 
evenly Whal 

could be f 

easier'* s s=tjk\ \ J {J I Hp 



A putty knife is not a scraper. And 
vice versa. Puny knives • lor spack- 
Img walls and puttying windows} 
have flexible blades to smooth cm 
I tie mate r i ( i I Sc raper bla d es a r e strife 
lo keep ihg edge agamsl the y 
coating being removed To 
do 1 hese jobs r ig hf . you 
n eed both tools [both y\ 
from Red Devil, /jr Jk 

of course}. /jZ ^rfV-r 



Red Devil has hund-reds of things to make your home I lx- up easier. 
Look for them wherever you shoo lot home-care products And for best 
results, always follow- directions on the package 



A handy man to have around the house 
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ELECTRICAL CONTIMUrTV 

{Cont/riutru' twm [>,ige 18B} 

ter) from which the wire is taken. 

I. Learn tu read wiring diagrams. 
The diagram is a road map to appli- 
ance circuits. To teat continuity, you 
have to know where a circuit begins 
and ends. Determining this by “hand- 
tracing 1 ' Use circuit ia difficult in. an 
appliance that has many circuits. 

5. Before connecting the VOM, set 
the range switch to Rxl, Keep the 
test leads, out of their jacks. The me- 
ter needle should he stationary at 
the infinity mark, which is the “lazy 
eight” (®), Most VOMs have a small 
screw under the needle pivot point 
for making slight adjustments. A 
needle that cannot he adjusted or 
one that is far off the GO mark signi- 
fies a damaged meter. 

G. Plug the test leads into jacks. 
The red lead is positive ( + ) and goes 
into the + jack; the black lead is neg- 
ative {-J, or common, and goes into 
the or common, jack. Touch the 
ends of the leads together. The nee- 
dle should move to zero. If the nee- 
dle doesn’t fall on zero, turn the 
ohms (£1} ADJUST knob until it does. 
This is called “zeroing the meter.” If 
you cannot get the needle to zero, 
install new batteries. 

7. When, testing the continuity of a 
circuit supposed to have little resis- 
tance. connect the ohm meter and 
set the range switch on ft x l. The 
ohm meter should read zero* or near- 
ly zero* If the needle swings to infin- 
ity (*) or shows a high resistance 
reading, the circuit is bad, 

E. To measure resistance, connect 
the ohm meter artd set the range 
switch to get a reading— ft x 1 for 
resistances of less than 100 ohms, R 
x. 10 or ft x 100 for resistances above 
100 ohms. 

You should know the specified re- 
sistances of the circuit. This may or 
may not he stated on the wiring dia- 
gram of u major appliance, if it is 
not, or if you are working on a small 
appliance for which there is no dia- 
gram, a letter to the manufacturer 
should get you this information. 
When writing, remember to give the 
appliance model number. The chart 
on page 115 provides approximate 
allowable resistances of a number of 
commonly tested circuits. 

The ohm meter should read the 
specified resistance value of the cir- 
cuit. [fit doesn't, your trouble is con- 
fined to that circuit. 

9. To protect your VOM, be careful 
how you store it. Unhook the leads 
and wrap them around the instru- 
ment This prevents leads from acci- 
dentally shorting, which can cause 
the battery to discharge if the range 
switch is left on an “R” setting. M 
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Maybe you thought catching 
smugglers, stopping poachers 



ana saving lives 
only happens inthe movies. 





Wrong. 

Life in the Coast 
Guard is a lot better than 
a movie, its the real thing* 
You probably already 
know that the Coast 
Guard has the unique 
mission of saving lives 
and property* 

We do a lot of other 
unique things, too* 

We're law enforce- 
ment officers, patrolling thou 
sands of mi les of America's 
coastlines, on the lookout for 
narcotics smugglers. 



We protect our national re- 
sources, keeping our new 200- 
mile fishery conservation zone 
safe from 'poachers' 1 who illeg- 
ally fish our waters. 

These are big jobs, impor- 
tant jobs to our country and to 
the men and women who per- 
form them. So are the other 
things we do. Working to pre- 



provide an allowance for 
housing and meals. So 
most of your pay is yours 
to keep^-or save towards 
a new car, stereo equip- 
ment, even college. 

And because we're 
smaller than the other 
military services, your 
chances of being recog- 
nized are greater. Good 
performance earns re- 
vent pollution of wards. Which 

our waterways and ^ means a big- 

coasts, Maintaining the ***^^m^^ ger pfcydieck, a 
Eights and markers that bigger job and a 

guide ships. Promoting , l & brighter future, 

safety in It all adds up to 

recreation- ^ * something pretty ex - 

al boating. ceptionaL A meaningful job, 

Helping Others il helping with an exciting lifestyle. 

yourself. If you would like to be in- 

It's not all hard work, though T volved, see your local re- 
there's plenty of that. * cruiter or cal! us toll free 
In the Coast Guard, (800) 424-8883, (except 

when your job is done and Wash. D,C, Hawaii, Alaska), 

you're off duty, your time is your Or send us the coupon 

own. You can get out of your below for more information. 



uniform and 
into your own 
thing. 

The pay- 
check you get 
(over $400 a 
month after 
basic training) 
goes a lot 
further We pay 
for your uni- 
forms, medical 
and dental care, 
and when 
quarters aren't 
available, we 



HELP OTHERS. HELP ■>OJRSELF 

THE COASTGUARD 



Coast Guard Opportunities, 

RQ Box 1452, Scranton, Pa, 18501 



5 MW 



Please send me more information about the 
following Coast Guard Programs: 

] Peg ular enlisted 0 Coast Guard Reserve 
a Coast Guard O C S. (College graduates only ) 
Cl Coast Guard Academy 



Mr, /Ms, 




Me 








Apt F? 




City 


Slate 


Zip 




Phony number 





StfntMBtft isre 1&I 



PM OWNERS REPORT: PONTIAC SUN BIRD [Carttnupci from page IQS) 



to wait eight days for parts and was then 
told the car was ready when it wasn't. You 
might understand my frustration with this 
dealer" 

Opinions about dealer service ran 
about 5Q/5Q pro and con. "It was only a 
broken heater seal," reports a Michigan 
corporate planner, "but the dealer could 
be a lot better about keeping promised 
repair dates. It's not just his lime that's 
valuable/' 

On the other hand, a Florida controller 
notes that, "My dealer's service manager 
is always polite and gets me in and out as 
fast as he can,” And an Ohio trucker; 
"This Pontiac dealership is fast, efficient 
and thorough. The car is always ready 
when they say it will be. 

Only 55.7 percent of the people we sur- 
veyed rated the Sun bird's workmanship 
good to excetf&nt, Compare that with 
92,3 perce n| for the Subaru, 73,9 percent 
for the QJds Toronado„ and 81,5 percent 
for the Jaguar. In other words, ll's not a 
total endorsemeni. 

A Colorado accountant first rated his 
Sunbird s workmanship fair, but then 
switched it to good. After second 
thought/' he said in his comment, 'I've 
changed this to good, because the only 
way lo get excellent workmanship these 



days Is to buy a hand- but It car. I don't be- 
lieve any mass-produced automobile's 
workmanship is any better than my Sun- 
bird's." 

Sun birds can be loaded with accesso- 
ries; many in our survey were, Several 
owners mentioned how good the aircon- 




Tati drive shaft tunnel splits rear aeata, 
which, at best, have room for children. 



ditioner was Many said their power steer- 
ing makes parking much easier lhan that 
of other small cars ihey'd driven. 

As for suggested improvements and 
general comments, a West Virginia tech- 
nical writer said: "It's very comfortable for 
a small car, with good reliability and graai 
performance from ihe V6. But the Sunbird 
needs to be updated in space utilization. 

It also need s more su spension t rave Land * 
it fishtails too easily on slick surfaces. The 
Four- speed gearbox is a bit notchy, and 
adjustable Front seal backs would be wel- 
come, Bui I have no major complaints," 

"Its an easy-handling car with good 
style and economy. I d like to see Pontiac 
improve Ihe workmanship, though, so the 
accelerator pedal and dimmer switch 
aren't in such awkward positions."— Cali- 
fornia salesman. 

A California paper supervisor: "Our 
neighbors compliment us on how 
smoothly and puiei ly ihis Sunbird V6 
runs, t also like the mpg. As For improve- , 
menls, the shape of Ihe front seatbacks 
should be changed so people in the back 
can see through the windshield." 

An Anzona housewife: "My husband 
complains (here s not enough headroom 
eve n in t he front seal .much less the back , 

But people my size have no problem. 



DO-IT- 

YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UNDER 

$ 220 

(indutfngi roowimanl 
and dial) 

* Factory <tinecl 
pried! 

* Heirloom quality 
■ Solid V, rt Hirfl- 

woods di*ck *fli- 
nul, etierry, ma- 
ticgany, ohH 

* Easy io awemo-ie. 
parts pre-cut 

* Solid trass West 
German Chiming 

mo v e me n t s 

* MOft&y back 
guarantee 

* Prom pi shipment 

MASTER CHARGE ins 
& A NX AM EH 1C ARD/VI S A 
ACCEPTE& 

Write for FREE 
color catalog 

EMPEROR" 

CLOCK COMPANY 

wO*Ur* LAH&ES T MAMUFACTUW* 

Of OAANOFATHCn CLOCKS 

Depl 1ST Emp*f 0 r Park 

Fadrtiopw, Alabama JN32 






The Air Bad of lari a revolutionary sleeping anpeflente. 
0Rrtll r ,6ui Dimly supports you, will* IDO 1 -. ■ F^Sloras tn 
coil consl ruction wllh mulllple GonlrollBd ah chambers 
tftal hold your body evenly an-d mdebendantiy 

Turns any room ml® n guest room Tint ideal portaMa 
bad fbr holiday ahd vntntrari viailnrx and iL alorci- o-Anity. 

Take the light weigh I Air Bad camping, tn your van, on 
your boat. In you* summer hour®: a on be I he and tidal on III 

Avjtiiabis in leirv, doiAie. queen and king *■«* iniistes 
in mingles with most ari pumps dr cpnmsrpr wcuvffl- 
(High power air pump available— oplionau Made ol aluidy 
20 gauge poly vinyl, cleans wilh soap and waler Repair AH: 

and pump adapter included 

Orvn'i &a mislead by Imllallorva. irniisl on the original, 
red MeJvelBBn The Air Sad ICklay Free Trial. It not 
sansFied. m i um. 11 within 10 days tar rotund Order no* 

CREDIT CUD flirai; HS g nfl 7777 lllinni Jli-SW-Dttl 
g*ll i O il met ' >w ’ j l f *■ >n. mm 

TflO Maple Lane, Bane wMHi, Illinois 90106 

Contemporary 

■fltoketinQ. Inc.^ 



$ 1 Q 

fromM 



ijf Con Constfucrron 



Guest Bed On A Shelf! 



lo 



PlHH send me the toUo wing Ain BE Of 5): 

U Twin Size [Item 233i| Ml.lH 

“ Double St» flD.lS 

Olueen Slat Mem 2390} l7t.K 

I 9 □ KNifl Si* litem 33TAI 1W,« 

Add 3A95per bed for » hipping and Imirrance. 

|C AC Air Pump IttamOWHI $M,04 
I DC Pirnip-l?¥olr a-flte.-ri OKR) *29.95 

Illinois Resident* Include &% sales lei. 

Check iW O. Enclosed P Charge My Credit Card: 
I MiilirChirf* American bprm □ Carle 

1 VH# Other* Club Blanch* 

I Card No.. tip. Data 

* Hiisi 

j Addrtei 

I City 

| Stale 

I Sl^niluri 

Contemporary Marketing. Inc. 

L 78Q Hap is Lane, tJensen vl Ha, IL 90 1 06 
\PMMG-2-M &CUI1B7B242. 
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Original 
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Also, I like the way I lie Sun bird handles, 
its gas mileage, and overall comfort. " 

A Wisconsin naval petty officer; "To 
me, looks are most important. Handling 
runs a close second, and this car has 
both. The car handles remarkably well 
with the Radial Tuned Suspension and 
radial tires. I wish, though, that I didn't 
have to use unleaded fuel. I do a lot of 



long-disiance driving, and gel 27 miles 
per gallon on the highway wilh the lour- 
cylinder engine. Thau along wilh the op- 
tions available. plus the dealership, which 
handles all routine work cheerfully and 
with minimum fuss, make me a confirmed 
Sunbird enthusiast/' 

Despite the fact that most owners 
liked — some said loved— their Sun birds, 



44.4 percent reported (hey wouldn't buy 
another one. That's a relatively high fig- 
ure, but many had growing families 
and a number mentioned moving up to 
larger autos. 

A Wisconsin bank teller summed it up; 
"I'll probably go to a little bigger car, with 
belter space utilization than the Sunbird, 
bull'll definitely stick with Pontiac/' fW 



SUMMARY OF 1979 PONTIAC SUNBIRD OWNERS REPORTS 



Total in llai driven 


TS4.343 


Amts* mil** pw gallon 




2.5-W« Four 




In lowai 




Long Imps 


26 3 


3 -B-hlfir Vfi 




In town 


i?.g 


Long lnp» 


as? 


Enafrw cfiolcaa: 




2 5-Mar Four 


Kf 5% 


3 B-iler VB 


45 7 


S ti iiar Vfl 


t 9 


TranuniMlon cftotm: 




AutoTiartk 


70 1% 


Fou/ spmd manual 


27 4 


Fiva-spnd niaribiAl 


3 4 


Body aiyla cherio**: 




Two -dOCr OOupk . . . 


&ae% 


T Ivon -door hAlcnbacr, 


369 


Tl¥«fl-doof wagon 


2 5 


wny did voir tnoow tn* Sunbira? 


Styling 


52 2% 


Economy 


50 9 


Sil* 


24 B 


Price- 




Past experience 


a 7 


‘P^ctmlflger might nol equal 1&0% due lO 



SpvcIfK MtH: 




Siylina 


seo-% 


Economy 


49 7 


Hanabng 


39.5 


Comfort 


173 


A** 


10 % 


SfHUCltic dlUlkBI: 




Poor wwkmanHhip 


IT 2% 


Bail S^ai $ hi. pH. p style 


116 


Nnl enough Lru'ik ¥pl£6 


63 


FChJt (Staltrr serves 


76 


Poor, ton paira 


59 


apace Saver spare 


6.9 


Whal c-hang-t* wcurfd you Ilka? 




No change* 


16 6V 


QitfflTOnl MUJlS 


H.3 


Bauer g« mitage 


106 


Bunk S|iaca 


7.9 


Baiter we*m4nanip . 


7.3 


Worttmanahlp opinion: 




Exultant 


H 5% 


Good 


41 2 


Average 


34 3 


Fur 


12.7 


ROOT 


73 



or /iWhc.&m dale. 



C«nT«1 opinion (twl Meteji: 

Cxnllerfl 31 QV 

Very fiOOd 36 0 

Good ■■ ■■ 336 

F an 61 

Poor 3.0 

Comfort opinion iw 

E<c*ilanl . . G.Q% 

V*ry good & 6 

Good Mi 

I air 31 T 

353 

Hod much am til IrouM*? 

Vn n.n 

Wo 363 

Whm tyv* fll troutsH7 

C-arbureiesr . . <5 0% 

Oil leBKE • • , 11,0 

Hoat&r • 10.Q 

Brakes 9.G 

TrirejjTuSJiCfli , BO 

glOttnC&l. SO 

0*il*r repiiri 

v« si.e% 

No 46.4 



Dwltr Hnk# opinion; 


Exoattont 


162V 


Good 


345 


Aweije 


15 5 




15.5 


Poof . . . . . h 


IB 2 


Number at vehicle* owned- 


Sunfcwd only 


41 T% 


Two cans 


41.1 


Three C4rft 


10 4 


Four or moro sari .... 


7.3 


Mlktl «< PlH*r Ufi awn id: 


Ghavrotol 


30 2% 


Pontiac 


27.1 


FOrd . 


22 9 


Oldsmobile 


its 


Rlymouih 


S3 


*gt diatrlJbiJiton ot ownen : 


ynyaf ?0-29 yean. 


SI 6% 


30 49 years 


29-6 


50- plus 


166 


Would van buy ■nOIhar SuntHrdT 


Vi* 


66 



FfcS . . 44 4 




Size Closed; 
43/4" 



CAMZLLU5 CAMILLUS CUTLERY COMPANY 



rua-MILL-uiJ 



Q*pt. E. Camiilus. N«w YotK 13031 



(Fifth Edition} 



THE BEST OF THE BEST 
... IN ONE CLASSIC KNIFE 

Tha No. II incorporate the fina&t [Baturas 
til both the ''American Midlife' and Lok-Back 
into chug handsome, classic knife. Inset into each 
handle is a 14 KT GOLD PLATED wildlife engraving by 
tha renowned Sid Bell, This, Ike Golden Fifth Edition intrudes 
No. 1 lA-Buck Deer (shown rightLl tB-Howfing Coyote. 11 C Running 
Geer and 110-Charging Bear. 

Tha No. 1 1 series, produced exduwiity by CamMIus. features an 
etched stainless steal dip blade, Detrin handle, brass bolsters and a 
recessed thumb-lock ftal secures blade in open position. 

Avail able at your lo cai sportin g goods and hardware dealers . For complete 
catalog, send $-1 00 So: 
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FREE CAREER BOOKLET 



36 Ways To 
Help You Qualify 
For The Job You Want 

Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you— with no obligation to buy anything, rcoio or ever , 



A T HOME, in your spare time, you can now earn the 
College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
Qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Program of your choice— with no obligation to buy 
anything, now or ever. 

Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S, Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 19764977. 



in addition, you will receive a free “Demonstration 
Lesion” that also lets you see for yourself why 
getting the career training you need most may now 
he easier than you think. 

When students enroll in these programs, their 
lessons and career training materials are delivered to 
their homes— and each lesson includes an “Open 
Book” exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are cheeked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of "Open Book” testing— which allows you to 
concentrate on learning instead of worrying about 
grades — has proven so successful for adults it is now 
used in many colleges. 

In short, your Free “Demonstration Lesson” will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 



If postpaid card Is missing, send your nam* and addrsss to: 

FREE CAREER BOOKLET 

CtnlSf far OvgrtM Sludlti * ICS * Intemilionil Correspondence Schools 

SCRANTON, PENNSYLVANIA 18575 



The Center for Degree Studies in Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools— and a etherized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an As«ociste in Specialised Business or 
Technology. You are eligible for enrollment in the 
Center— no matter which City or State you now reside 
in— if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates— and employment opportunities differ from 
company to company and city to city— you will get the 
same high quality of training that ICS has been noted 
for since lft90. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice— no 
matter which Career Program they select r , , regardless 
of past experience. 



When you receive your free career booklet and 
free “Demonstration Lesson" in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country— including corporations 
like Onion Carbide, International Paper, 3 M , 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice— if you wish, your employer will he kept 
informed of your progress— so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 



In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you— with no obligation ta buy anything 
now or ever. 

So just take a moment to check your Career Program. 

Fill in your name and address. And mail the card today. 
Your Free Career Booklet and Free ''Demonstration 
Lesson'' will be mailed to you promptly. 



MAIL THE ATTACHED CARD • NO SALESMAN WILL CALL 




C hem/sts Develop New Glaze Finish 



A nsw iliac Dtrary in fha thr mini Industry now 
maknn car ivvijr uhaulatat CHEU GLAZt n ,>i o-.i.i'iv 
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poor IN|UH| c H E M (it AZE on ao], 14 Ip ri ■: nn y our 
ciw. Ibcn wipn it aft I he liquid o.nlly Haws mto 
1 pa rei ol Ihr pai«! brings d'M to 1 he s-orTnc* 9 
ond within One hour harden*. Or rprpa' «nl* 
paifil pBllt 

CHEM QUIE in o unique Uknd of coolly poly 
mor rosinsi m at will acliinlfy »Eap and r nmave ok 
rial Ian an a car Thai in nul nrw. AIiO, n-atenaivr salt 
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larninaTiriy elliH t w If pot ;in i mp(n( crab le ' glare' 

1 h D | will kit Z 3 y**r* OH «dw ■) n«H1 



Wn gusnniH CHEW GLAZE to he TuPy to Hod 
Jflff* rjrtm ainf fllfstjlnrr. It you Maid. dMet usihq 
CHEM GLAZE thal unylhing w* spy ftbopl ftih 
unique pruduLi in untrue fwturrs unuamf portia/i 
fQr# f%tti rwfwndl l^rr/mrs shipping charrjesi. 

Inn pn 414 B t{H|py fo> n lfi Or bftttk al CMEM 
GLAifc. snough t(i nnirt three cars These peiytilei 
cn-n m.rhn you dollars In rtruita value pi * ftly It* 
yesttn enl your car! 

CsH Tuff Frau Fur (njfrrnf Prorejwrfl 
F-eW-SZI f FO? - Mh-fr Raikfants - mif 525-77*7 
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NEXT MONTH IN PM 



* Electric cars — coming of 
age tn the Eighties 
■ Detroit 's tsaOmodef 
year preview, 
m PM takes you on a 
tailgate party with a 
picnic chest you can build . 
m A muttifuel furnace: 

How It works; 
how to ih staff if. 
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Warn* (plaaa* print) 



A(fdr*tt 



City Slat* Zip 

Your first copy will tffr an its way Is you 
In tlK to twelve weeks. Welch for 111 

A publication of The Heaist Corporal ion 
Charge C" r d0 r s SuPlCd tO publtSflOf S, aC-CiSp'ance 

{Above prius ^pply In U\5 ft Ptiihiivms fl"ly. AS I 
ether ioudtfiis udd Sfa.04 orr yr*r), 



CHANGING ADDRESS? 

If ycu're plennim*. So move. ploAsO <01 ut 
kr>r>w at ka^t *!£»< weeks before eharigiiig 
ygUr ad dr tit Attach current »dt)'tt4 lebdt 
and i'll in your rime erd ydur new address. 
This will serve So insure prompt service on 
your SublCidptror. 



$te) eld l*W with jeer turn* 
end new addreif let 
PDfULAR MECHANICS 
P.Q. Roe 1 »H, Dei Helm, S vn 50350 
of uil loll free SOO-247-M7Q 
(Sl«U of I owe niidtrh ull BM-53Z-1272) 



[PEaai* prSnl) 



NEW ADDRESS 



CITY STATE 



ZIP CODE 







Turn Extra Time Into 



Earn *5 ™ $ 8 an Hour 




It's EASY To Get Started -No 

YOU dw-1 have to 

htRinMS tor vc ljtscII • tow CiJSt SHftflr / 

Swuiiwc* In Spins »*«* 

to dot itiOiti is all you need. ru|l VJ^;' r f ; 

-I.?* steo-bv-step instructions, show.’ ex. 

ait the "tricks of me trade *™; ? , 
prawn l<"> I" 11 cuslonieTS b 

Send for FREE Bwh litetiw 8 



With Sharp*All it'ft easy to Atari your awn 
business. No celling is involved, no inventory. 

People bring in their work... you laky in year 
round CASH Profits and keep 90c out of every 
dollar you earn. Work spsretime or fulltime 
right at home in your garage, basement or tool 
shed. Work the hours you want - FREE Book 
tolls how to start your own business oven while 
working at your regular job,, 

Big PROFITS In Sharpening 

Every home and busincs* ban sawn and tools that need 
periodic sharpening. Then? a plenty of business waiting 
for the man who can sharpen saws, planer knives Jointer 
blade**., wood chiaole, scissors, pinking shears, snips, lawn- 
mowers. axes und other garden, shop and home tools. 
Sharp-All does ALL these jobs and more. ..quickly, and 
at a biff profit. You will be sharpening headquarters for 
carpentera, builders, lumberyards, factories, home work- 
shops and hobbyists hundreds of jobs right in your 
own nuighWhEKid. 



There is NO OBLIGATION and 
NO SALESMAN Will Call! ' 



ACT NOW! 

Coupon 
Brings 
Fvil Dvtalla! 



Start Earning FAST— No Experience Necessary, 



ipflCV 



J £xP er 



p)ffl§0ffl®g!3 eO 

Sharp-AI 

_ _ lets you ^ 

Sharpen Saws 

garden and shop tools 
for home and industry 






SEND FOR FREE FACTS TODAY! 

f sti rith nplftmi br KCtipUnf Ilia □flffr 14 nee Miw lliilr you 
on turn yaur ipir« lime in Id Bit CASH Pfpllti wilh youi tnh 
Compute Shjrpnning Sfipp, Send coupon or 
mill peiltird lor lull difilli on our ikclutitt 

30 Day FREE Trial Offer! 

FREE Booklet gives lull details — 

Our Free Book telle 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help von grow, 
how ws'lr finance you. 



S IWE 

Mill [fflU 




No Obligation , . . No Salesman 



jeelsAwf 



BELSAW SHARP-ALL CO, 
710S FI «4d Bldg, 

Kanes* City. MO 64111 





Please tend my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 

NflmF 

UdlCM 



BELSAW SHARP-ALL Co., 7105 Field Bldg., R.C, MO (Hill k 






Zip 
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PM OWNERS REPORT: SUBARU 4WD STATION WAGON *?J 




Oil dipstick hides under spare, but engine 
access is good otherwise, say owners. 



wife lo drive, goes well in these moun- 
tains, and is excellent in the snow." 

A Wisconsin lumber grader "The Suba- 
ru handles great with front- wheel drive 
(fwd) and tetter yet in 4wd It's good for 
all-year driving and pulls through as much 
or more snow than my dad's 4wd Jeep. 
When \ drive larger 4 y. 4s, 1 feel l"m fight- 
ing not only the terrain but also the vehi 
cle. With my Subaru, I don’t get that feel- 
ing. I enjoy it on or off the road, it's built to 
take it and give it!” 

And a New York public-health nurse: 
"I'm very pleased with (he way this wagon 



handles. I drive in all types of weather 
and on all sorts of roads, the Subaru has 
to survive constant starts and* stops, pot- 
holes and dirt roads, and it does this with 
style," 

We also asked owners to list what they 
like most about their Subarus and what 
they dislike most, Taking specific likes 
first: 

"I appreciate the good gas mileage," 
recorded a Michigan landscaper, 'plus 
the 4wd, the nice ride for being a 4wd r the 
ease of shifting into and out of 4wd, the 
general silence ol the car." 

A California medical assistant: "It's a 
great woman's car because of the conve- 
nience of going into 4wd without getting 
out of the vehicle. That's a great safety 
feature/ 1 

A New York teacher; "Fantastic han- 
dling on snow or icy roads. M’s really a 
superior vehicle for these conditions. The 
car is also well made, with careful atten- 
tion to detail. The gas mileage is good, 
and it's a fun car to drive. 

And a Montana physician: "I'm pleased 
by the fact that it burns regular luet. My 
wife likes the reclining passenger seat ." 

On the negative side, here's a typical 
cross section of owner dislikes: 

"To check the oil/' notes an Ohio elec- 



tronics technician, "you have to remove 
the spare tire from the engine compart- 
ment/' 

A New York store manager: "Subaru 
advertises its 4wd as a 'go-anywhere ve- 
hicle, but then the manual says the war- 
ranty is invalid if I use my wagon off-road. 
That's pretly poor." 

A West Virginia mining engineer: "The 
engine ought to be 15-20 percent more 
powerful for negotiating hills and such." 

"Not enough ground clearance, grum- 
bles an Arizona retailer 

A Vermont loan officer: "This is my sec- 




Reapondentg judge rear leg room poor, 
especially with front seals pushed back. 



ROLLERWALL 



P.iin!*, wallpaper patterns 
directly on w^rk, lomltur-e, 
fabrics, flirty Color. -any paint 
Complo-lc kit mrly $22 9D. 
Poiia^i* S2.0CI Cateioi) ol nvm- 

1 j "l I j h-'-iuli'ul (I >? L : i(jn s i ! DO 

HOLLER WALL 0O* 757(^991 
Silyor Spmvj, MD 2D901 




NEVER BUY 
GAS 
AGAIN ! 

CALL FREE 
800-257-7955 





ELECTRIFY YOUR BIKE! 

PEDALPOWER exciting new bike 
drive tames tough hills. Be iHtopert- 
denl. Shop when you want. Fits all 
Bikes, Adult Trikes, installs in min- 
utes. Thousands sold Recharges 
over role T r avels. 1 00 m iles fa r a di me . 

MONEY HACK GUARANTEE. 

C all Util ilree SfiW- 2*7.1!?? ■ 

L)t *rrn3 lor 

FAFF III ( STHMM) HOOK I. FT. 

General Engines Go. 

54K? Mantua Blvd. 
Sewellt NJ. 08080 

‘In M l, Ala-du. iw HI till Crrilra 1 V* CT 




Sim| Ppr FUEL Cokr 
CatMkia l!td Ptlfci Li il 



ACCORDIONS 

1MPOHT£H’TO-VOLt SAVINGS 



H Modek — Fnoui Milet 

B*iy ■.liirt! Iium imjwutirr 
Stamlrud ur HlfilfOnit l<n 
tllllfrlkl v, Bi ‘.iH |i; r*. , 
ijoniih- Save niMfNmi-qi| 
5 fJj.y Lnmi(- kliil 
Tfim?, Trmle-lft! (**]ran*i:l 
i.itiil.wtimi nxsun'd. 




AccordkonCwp tyept R 99 

5535 W BatmuilA** ,Ctii«lt0.|l|.GO€4l ! 
Sand FREE CftUl Q£$ jfd U.bney 5rnn t ! 
Print a>a. 

Standard and Elattranfc tittOtiani ti 
Hahetr 'hiltAb' Accerdrana H Cordova, | 
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OuLIV Mrtill 

r:'viuj^L Pntei' 
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NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS Z HR. 

start at 

in SPARE time 

with Tobl* Top MatAiit* * 




Wv Hvlp FfnancB Y*«l ♦ 
it (m than bank nliil 

Tbs multi -millinfi dollar Rubber Stamp built 

DD» «aEtniLlarl by B few big companies— ij f»w beitif 

ta ken Uv« by IfURlI op«ltW?~ffna in Bach rt>mmU- 
uity throughout th« United State*. Men and Wontes 
who h(Yi ihia inaipeiuivt madiioa ran turn out 

hugr quftntitie* of Rubber Stamp* wtlhlpwill wnrd-, 



thnt bu f Bnaacatf an forood to buy from bir ritita. 

nd 

, 1, . , *r P " 1 

Stamp * mi n Lime, aach with different »ordio( aarhi* | RUBBER STAMP MV 



mfi Unit ti „ _ _ 

Mm t*rtl itoaLi na only 27c mat™ a ata mp that w*l la for 
53.75, The machior. that 110"" the h ia aiuiple Bud 
eaey Looprfitrini it lurmautia lauf mil Rubber 




ad dir 



!i«a, itoe 

anther 1 ’-COpy" Beaded by oflicra, r»((mia and indlvid 
WofititHffll 

$13,00 an hwrlor th*oo*rat*r! Mow you can 



tula. 



3SU ■ full fa parity , it can tera. an much II 

at into 



, botiraA, itock number*, pn«* ami 
Tim’ ■' 
mU 

.. t , . 1 t* 

the higpny baunek youmtlF, with your own home w 
hwJquiriert. You don't need eiperieoco. W* supply 
every Ihmt, i nolud iqr oomplate ina trvot ioniind eight 
vayi lO |Vt ilUlivipcnmLilf in F«t W m wlifb ftiwi 

‘ niirTrota the 



[ milnhA^BapLm FREE! i 

j ChieiC*. j 

Plepae t-uah full pajLicnLani about your Bn* ocinc ■ 
I planasd LhalitUemidtliK thiEompetowitertao J 
| in the profitable Rubber Sump buainen at hrraic I 
B in ape r* time, Evaj^Lhim yoo pad an a F RBE j 



ya»itart! Start makihEHpto$l(t,SH*nhnu 
vary bag-miiii^g. Caah ia □□ Lite proGtibla Rubber 
Htnrnp buBiHv in yarn community rieht away. We 11 
mail full farltcvlin FREE ind nouInaiRa will rtlL 



Htamr 



| and oo #Unud 

i 



Be 6 rrt in your looality, Rush ruupou today of mtA 

ywr name nod ilM* on pntteld to; 

RUBBER STAMP DIV. p Dept. R-2-IK 

f 512 Jarvla. C*pt. I-I-M , Chk*ao, IrilmH AM2N 



City 



SUta 
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ond 4wd Subaru wagon, I've found that 
they tend lo use a little Oil — about a quart 
every 1200 miles," 

And a Michigan auditor: "With my long 
legs, I find the Subaru difficult to drive 
long distances. And the wagon definitely 
needs more leg room in the back sear. 

When we asked owners to suggest 
changes (hat might improve the Subaru, 
we received these replies: 

"The driver's seat needs more back 



support, suggests a Michigan laborer, 
"and there ought to be more space 
around the foot pedals I would also like a 
five-speed transmission," | Editor's nofe; 
Subaru 4wds will probably offer five- 
speeds for 1980. | 

Taken ai! together, though, Subaru 
owners like their 4wd wagons a lot. A 
North Carolina rural mail earner affirms, 
"As far as I'm concerned, the Subaru is 
the best wagon on the road ' And a Geor- 



gia air-traffic controller sums it up I his 
way: 1 The 4wd Subaru wagon has be- 
come our primary family vehicle. We have 
owned live American cars and iwo British 
sports cars, and i find the quality of work- 
manship far superior to any ol these. My 
wife, being used to U S. cars and prices, 
was impressed with the many options' 
that are standard on the Subaru Alt in all, 

I think Detroit could learn a tot from Ja- 
pan," w 



SUMMARY OF 1979 SUBARU 4WD WAGON OWNERS REPORTS* 



Total mlltt driven 


*M,W 7 


JLv*f*4* mllti pii gillam 

In town ... 

LC.r-f) Inpfi 


26 i 
306 


Model Zhaltmi: 
OL 4*U 
G L 4wdt 


46 6% 
53 t 


Why did ydu chOOfc* SdtjeruY 
1 - 1 oni loui ■ wheal drive 
OwaH ocdflomy 
Styling 
Handing 

Dooifl'l need urteaded hjfil 


(Si a% 
51 □ 

. 11.5 
10 6 
OB 


Specific llhea. 

Economy 

Handling 

4wr 

Styling. 

PSTtefTlWCO 


?U 8% 
465 
45-6 
19 4 


Spec 1 lie dJAluhdA: 

No complainit 


ia.?% 



Engine lacks powof 


■ 6.2 


Not enough le^odm 


152 


Poody S ha pod iiralr, 


0.1 


Puff (Irfdltl service 


7 1 


What change a wfudd you 1 Ik#? 


Mwe irflenor locnvness 


19 4% 


Wore legrocm 


1B4 


More powerful engm# 


102 


Change seal iiutpu 


92 


M,::- gmuigga dl H.H . 


El 2 


WortmaraMp opinion 





56 7% 


GdCkT 


346 


Average 


56 


Fair 


10 


Poor 


1 9 


Qomlori u Minion ITrowt wean); 


Excellent 


24 3% 


Vary good 


340 


Good , . ■ , 


29 t 


Fan 


11 7 



POOr 


10 


COtrllOrt a pJiMOri IriM-r n-r .1 nl 
Excellent 
Very goad 
Good 

Fair 

Poor . . .... 


3 1% 

12.4 

17.5 
*0.2 
26 B 


Had any nwharucM KwHit 

No 

¥« 


72 6% 
27 2 


WhpL typ« o' IroutH*? 

iianiiuis-on 

Electrical 


14 3% 
14 3 

10.7 


Daaiflf repairs aatldartofy 7 

Vn 

No 


520% 
46 0 


Outer nennc# op*ruon 

Good 


32 r> 

33 ? 



Aveiftfl* 


132 


fan 


92 


Poor 


11 2 


Number or v*hlel*a rnmed 


Sidha/u anlv 


37.3% 


Two cars 


50 0 


T hree cars 


9 6 


Four or .mono- cars 


. 3.0 


Hakaa ol ol tun cara owned: 


Forfl 


10 5% 


Che.mlH 


I3H 


Volkswagen 


10 6 


Subaru 


77 


Apr d laLribuliOro Ol Owrrtri: 

Under 20-29 vudrs 


23 7% 


30-4g years 


49 5 


60 plus 


M 7 


Would you buy another Subaru? 




99 6% 


Mo 


10 2 



r P»rc4nr&aa£ mighi r.r.i equiV i (JO'S, due lo rourwinj} or inaulfaaanl daia 




UNIQUE SAW SHARPENER 



A major riH L w dcM^n concept to sharpen 44 j to IS 
point cnwBcut, rip. tenon nnd ftetim saw.i A 
replaceable thnw-iwjiiitre In Ik rules buck si rid forth 
under the (pjidt- bar assembly. The filing depth La 
aetjuatahk' and the filing angies are au tnmatical- 
I) controlled. Illustrated, ulcp-by-utep i Tim rue - 
uneludad. Can? fur your fine woodisawe wiLh 
our innovative new tool, f 14,95, plus 4 1.50 hun- 
dJiri£ and postfljje. 



e ^ — — — — — — — — t, 

!oK PRINCETON, twre'i 114,05 plus! 
St 50 (H4PJ for mo SAW SHARPENER 1 
I Include yotir Now 1 979-1 MO caluloq FREE 1 1 
l Order By Pbofio (617)464-5209 1 

[NAME J 

STREET 

I CITY STATE ZIP ] 

HJ Nsw 1 979-1 9&0 CATALOG olQualily Hand | 
l Tools. SI. 00. MiG - VIS A Welct>rrte| 
I Give Card No & Expiration Date, 



c 

^ 

AF p,0, Bo* 276-30 

Princeton, Mass. 01541 



**,! 




er's Redi-Spack. 
How the pros 
make it look easy. 



With Elmer's Rcdi-Spack™ 

Spacklmg Compound, you can 
H look easy too. It's an 
asbestos -free aery tic latex com- 
pound that comes ready to use 
with no mixing or mess. 

tn a firsi lime applicat ion test, a 
leading competitor's product 
shrinks and cracks when dry Bui 
Red i “Spank s special formula resists 
shrinking, cracking and sagging. 
What's mare, after as little as fifteen minutes Redi-Spack is dry and 
ready to paint, with lit He or no sanding. And you can forget about prim- 



t 



Hedl-Sfmck (above) dries lOugh to resist 
cracking and shrinking. Camiietiitiue 
spackle shrinks, sags and cracks. 







ing. because once dry, it won t wash 
out under paint or show through. 

Which means when you use Redi- 
5 pack, the job not onty looks easy, 
it rs easy 




Elmer's. 

When results count. 
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PfttffT NAME 
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REMEMBER LAST 
WINTER? 

Wherever the winters are cold, with temperatures 
in the "teens" and "wind -chi 11 factors 11 even lower, 
people are talking about Damart Underwear. 

And no wonder! Damart is the unique under- 
wear that keeps you amazingly warm, dry and 
comfortable no matter how cold it gets, no 
matter how hard the wind blows. No matter 
how long you stay out! You'll have to run 
your fingers over Damart Thermolactyl to 
discover how soft it is! You'll be thrilled at 
Damart’s light weight that lets you move 
so easily. 

It's Dam art's modern miracle 
fabric — Thermolactyl — that gets you 
these marvelous results. It not only re- 
tains and reflects your natural body 
warmth, it's knitted to let perspiration 
out! No other underwear does this! 

Damart will be supplying The 1980 
U.S , Winter Olympic Team with Ther- 
molacty) underwear! Damart is so com- 
fortable that the Mt, Everest climbing ex- 
pedition wears it So does the Mt. McKinley 
Bicentennial Expedition and the U.S. Bobs- 
led Team, the Chicago Bears Football Club, 

New England Patriots and Philadelphia 
Eagles. 

Our free color catalog tells the full 
Damart Thermolactyl story and displays 
the whole Damart line for men and wo- 
men, including tall sizes. 

Send for your FREE copy 
now! 



THE PROOF IS IN THE WEARING 






Therm* wear, Inc.. 
WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.M. STORE- {SOT) 431-4700 



SUPPLIER I9&0 U.S 
WINTER OLYMPIC TEAM 



THERE IS NO WARMER UNDERWEAR MADE! 

fill out and send to; 

DAMART, me. Dept. 11769 
IS 11 Woodbury Ave, 

Portsmouth, N.H. 03&05 

YES! Rush me your FREE DAMART Catalcj 
warmth of Thermolactyl Underwear, a DAM 
is no obligation.) 



. i want to enjoy the fantastic 
RT* exclusive. {I understand there 



HINTS 

FROMREM5ERS 



Hose-splice tlmesaver 




When el tar-heater boat gets in 
the way of a motor maintenance 
or repair job, save yourself the 
time and trouble of detaching the 
hose nt it » end. Simply cut it at ml 
accessible place. Then use a piece 
of copper tubing or pipe tmd two 
clamps to make a splice . — David 
IV. Roberts 



Shop storage jars 




An empty baby- fond jar with a 
length of coat-hanger wire riv- 
eted to the lid makes ii useful 
storage container that can hang 
on perforated hard hoard. Bend a 
small circle at one end of wire and 
attach it to lid’s center with a cold 
rivet. Bend second end so it Stays 
put when pressed into hardboiird 
hole. — (LL. Short 




Film makes dotted fines 



You can use the perforations in a 
scrap piece of 35’ mm or other pho- 
tographic film as guides to draw 
neatly spaced dots or dashes. — 
WUsou IhtyirH 
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FIRST TIME AVAILABLE TO THE PUBLIC 






Now al last you can pul: an end to corrosion, chalking, rusting, duilmg, and pit- 
ting of your car's finish, GLO-SHiELQ can protect your car's finish and restore 
ir. toor You can bring: back that new car took in teas than t hour with hardly any 
effort at all! Too good to be true? Nol 



with GLQ-SHIELD, the miracle polymer 
plastic seaiani that's guaranteed to pro- 
tect and/or restore your car's finish lor 
three years Yes 1 you can revitalize 3^0 
restore dull oxidized finishes.,, Jual wipe on 
— wipe oft. Do away with compounding, 
dead paint <s Chemically removed. Jusl 
wtpegn— wipe off GLOSHIELD removes 
old waxes, tar. stems, free sap, road film, 
Out. bird deposits, gnme. grease, gasoline 
streaks, rusling, even tarnish GLO'SHIELD 
deposits a plastic film (hat fuses to me 
surface and fills the pores togive your car 
a hard, high lustre, mirror - 1 ike finish Just 
wipe on— wrpe off 

NOTHING LIKE ANYTHING 
YOU'VE EVER USED BEFORE 
Don't confuse this product wiih any wax 
or polish. GL O-SHIELD is a clear, irans- 
parent liquid, when, 3 lter it sirups old wax 
nnd grime away, actually deposits a film 
lhal's very similar to the acrylic lacquer 
yt>ur car was originally painted Wllh And II 
works even if your car was painted with 
enamel. Acrylic stacks to anything, but 
nothing slicks to acrylic 1 Not tree sap, not 



_ ACCEPTED AMD PFMMN 

FOR AinPl AMD boats 

Artur emensius resting GLOSHrf t.0 naj 
fie&n accepted and uic-P fir A^’irrjL:!! i> rL'jO- 
mq ntcr& ft rr\aflut*et utws And Feeding boat 
fiij^i t?eri Oesevr suns Pirn? 1 j b r. r 6p o r t 
amaimg results fram rttsfr^y i report dr£ii- 
ihte &n rfrpLteSfJ GLOSHiftJD has Pa on 
sfitjivft rci b& c s eiSecitva while op 
taring tn a safJ ivjfor onvKonment jno h-igri- 

Jy tecommftntied by boat centers tor use an 

an P'S including titwrgiass 



road salt, not grime or dm, nol even bird 
droppings, grease, gasoline — nol even 
paint 

■ THIS i$ AN ACHTLIQ PRODUCT DO NOT 
CONFUSE WITH tMlTATtONSt 

■ NO RUOUlNQt NO BUFFtNQ* 

m CLEANS, COMPOUNDS. POLISHES SLALSt 
m USE ON ANT PAINT FINISH t 
m FAST. ONE STEP WtPE ON, WIPE - OFF! 

And, GLO’SHIELD' s prpiethve coat- 
ing that you apply m under one hour Iasi s 
three year?, All you have Code io keep ihe 
finish beautiful is a light hosing.,, even a 
tight rain, end road din, salt and grime roll 
right off . and dn es si reak It et* G LOSh i E l 0 
is del urgent proof, coniams no abrasives, 
invisible, non-yellowing, peelproot and 
crystal' clear 

Here's an added plus GLG-SHIELD 
works its magic on ail pamted and plated 
surf aces... chrome bumpers mag wheels. 
.inrilinnCf?^ mplprOyclBS, iibfirpinsS boats 
iormica, marine hardware, brass, plexv 
glass, siamless steel, aluminum, etc, 

So put an end to laborious waxing and 
ipohshmg get GLQ-SHIE LD Ih-a one stop., 
wipe on— wipe off refinisher lhai gives 
your car three year linis-h,,.free from dirt, 
grime, smudges Order yours today 1 

Enough ror % avenue car?, 53 Hass (hn-i 
$5 per can, FiRbil owners, wrue on lei if-r hand lor 
quantity prices 

" YEAR GUARANTEE"* S 

It, after using GLO SHIELD, you are not rte- s 
lighted, reium (he unused porl ion anytime J 
up 10 thflH years, lor a pro-rata product refund \ 

£> 1 STB Mb pi A MX TO 



CREDIT CARP PURCHASE— CALL TOLL FREE 
2* HOUR SERVICE: 3 , 2444 



$A TUf action guaranteed 

DR Afowev SACK 



GLO-SHIELD, Dept. 1451 

1Q-1G *4th Av*,, P.O, BOX 1404 
Long Island City, NY 11101 

PHHa 4 .fl snnd mi? OLO'SMiftD I under- 
ilind M 1 . 1 I if I .in nrjl ,kH ;jM, (r i*> every vrA v 1 
tun return Ihfl. ynyr-trij porl'dr, Igr a p-g-.|*ta r^fynd 
r-stlu&rrti 0\ ti&ilog* and 

One Soti In on ly J'd \i‘: pi uS 5 1 ah ippm-g . 

SAVE: Two bottles wify$1Splul *1 shipping. 
Enclosed is S. Of ttiarge my 



Ba,r>k American* 
MC Bank If 

AoCt.i 

Name 

Address _ 

City 

Siaifr 



Master Charge 
Exp date. 



I 
I 

ir 



— N.V. RESIDENTS ADD SALES TAX 



LIMITED INTRODUCTORY 
OFFER 






R%eoat¥»ur Car I n 
Loss'l l ia» I Hi >ur„ 



( NEW CAR DEALERS CHARGE UP TO $200 ) 



POLYMER ACRYLIC ACTUALLY RESURFACES AND RESEALS 

ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM” BRILLIANCE 
THAT LASTS THREE YEARS-GUARANTEED! 
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* A *,*.*.***. 1 . •**,*.***. *.*.*,*,*. *. * . + * 

.# 

* Telephone Listening Device * 



Retort i?lrpncme cGfrigrtiEiqrt! m your | 
dim* flf home tomiBcH any 

c-issbU? of (*p? iterdff a?-d your] 

Ulrphoft* O' t»(Op>or* L : NE SrartsJ 
anlomji^ll, *hen phpiKi-Tfn&wirH) f 
F^c ixtli EoTti j-cisoi pOmcoryirMiiort 

Slopj »K0rdrr wh?n phons ij hung up 

TJlIi OfY'L? is (Ml in ii'iiPtriTg 14IWI 

£up*r Pewtdm 

Wireless Mic 

IQlirrae* riprt powerful mar Dlh*' m:'l 
lrirtifh ls up "0 U mil? lOinyftt ra<MG 

fji?10J5SOmftl( krl ISVIHrepylrtWhidJ | 

CilHJdSh TJS-HHM et **nrl |f* OJ + fl M * hipping | 

%i> IP USI Cop, PO Boa WW HEJ. PL tBOl 

CDD'i bcc*i?i. f iKtiliiofl ar t?insmitttri. wet Kriii*4(*s 
and «nor siWcuhy i?rr; . *m hrer I? 00 fo U& ! f 



Ewh 

$nS5 

Ihc I-H 1 



BIG MONEY IN T-SHIRTS! 



sum _ 

T-qwti 

Use Zip Codes 
When 
Answering 
Ads 
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tndowd ill 

NJHF 



t *Cf : r -OP 



i Print For Profit 

Pnnl raids, stationsfy, 
enveki pes: adverrii ing . 

Mbets. tickets, hohday. 
sympathy, bulhday , QSL 
cards Satisfying 
pael imermori&y-rri pker . 

Work wirh your hands. 

05e ypor imagination, 

see resuils. 

Own a Printing Busm-eas-. 

Have yOuf Own 

shop. Add io income Weaup^irinistnjc- 
ions . hand presses add aJI supplies 
direct Inom factory Famous since 1 972. 
Seod Or catalog. Kelsey Presae*. 
7fr0l, Meriden. CT 06450. 



Log Home # 

Ftoulfl 2-PMC99 Plymouth, Wi a%73 

flfaw mi d . ; Pun book u m ^nwtruaND n » t» 



THE ORIGINAL 

im? t@iii 



Cjfinuirtc PorcJc 



l frnmne /" Urtffftifl 

FLUSHES UP TO 

SFWER OR 5M>T1C TANK 

-No Digging Up Floors- 

rwJMUS casy. 

Write McFHERSOK Inc., Dept. PM 
Box 15133 Tampa, Fiarida 336M 



A t Last a New Am eiinolr Simple 
GAS TUitBINE 

JET ENGINE 

Hu III? 1 -nSm r.ny !□. rut'uw p-lJ.nl. 

L*-,iglh If, «.?• *W, W*. I* >h»- 
fints hiMii?? nr Ktm 

"lirrjTinq D" 11711'' JiviIvl'I 2 D HP. I Jr/il pr*J*£l *rrt 
■r rinui- i»..pilrj fiHhliylvIa, ilulT-ritfc: hcknLir.c nnri Inriu^trl- 
■ I art* Clum ■ M«hl vn f mrtal cultry lith* with mining 
ill*t h men t, r*r WF? »Mll fmIiij bam, m.dg-rli bin, 

•It. full tin liMrtnblv jrj.Kr-p.a-j with -critli-ii JirurntiDiJi, 

gi|| nf rrutPrl.pl i. >rd jMttt. Pr Inr 14 a(i. N*. C.U.V. 

5AV D¥ SCIENTIFIC ? im* ^otncJ!' t* LH r ' VpVo* 



A BUSINESS OF YOUR OWN 

^-WePAlR HYDRAULIC JACKS’^ 

“ Earn While you mm it home. Millions of 
jacks ki jji simian*. (wetting Firms,, rtc. 
n«l) servicing. Wt ilWt ytnf MOW. Start 
".p.i'f lime "Pi your tMicrr.cnt cr garage, 
flifi wpcduniiy ior mechnnict 
WrhtfiK fo>le« Nf, PM-D ii»* Tr«a ihmii »ff*r 

HVDRAkTLIC UCK RE Mffl MANUAL CO . INC 

t.f.O.. Ht 1 * ITAT 1 N HUMID, N.t. ID] 14 



ONE-MAN 
PORTABLE 
SAWMILL 01 

jf you need good, high quality tumber, cfcn't let 
inflated lumbei prices stop your iirponant build mg 
DFoiecls. The EJefsaw goes right to ihe trees and 
(urns out smooth', i rue-cut lumber . even begin- 
ners get excellem resells Just one man [no crew 
needed) can easily cul enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PT 0 or other low HP diesel or 
electric unit. Factory-direct soiling keeps price low. 
and convenient time payments may be arranged 

Send lor FREE BOOKt Just matt coupon below lor 
"How To Sow lumber" booklet and complete tacts 
on the One-Man Sawmill. There is HO Obligation 
and HO Salesman Wilt Call on you. Da It TODAY! 



ufcLSAW MACHINERY CO 
Mi 5 HELD BUILDING 
KANSAS CITY, Mil Mill 
Pitetr irnd pM form and driaih in 
your PtlKL ROOK "ttvw to Sow 
Lumber" \ / undtntond then j-j ,\'e 
ONigati on and that So Oaietman wil t 
cal! oa me 



Name 



LEARN 

t VUSS, Iff 

CAMP GEAR 
REPAIR 

WODEHN SCHOOLS 

IVpr Ng. PMC 

■J-ilS Nutlh P nv-K-n A*rrMir 

Si«Miaijt ( Ani(iii MlJil 



LA Ml ttXS 
SI O VIS 
FIFA I LhS 
LLKJLl K 5 
(All M^fEiS 

Ten is 

con vi nsroivs 
BACK PACKS 
ZTniW ThJrnJj 

r.'iiLL t W(i 



raw Top 

WF?,, 



Folding 

Saw 

Horses 



U »Ue h 1 ■ v-H bl v & I r£?n« -ilurriv 
lt> slrnn- rarrv fln(frran^- 
,., 11 S-I'T.ll.if. -tel Up Ww.(|hl 1? 

*?]?■> -nq g u r race 
Hi In rlrienl yglliyw Drne lor n{jn- 
wj^i ro pprm n nt?nc i? flntf ga+ely 



CENTRUM I N O Lf ST RlE S INC. 

**3 Cenlufy. 5 W Onnd ftjplSi H^higan 4*$<iJ 



Gw tKH* fef¥ Ih' «m Id uji jij-ipd *'■" i"i* 
r.Hpfl^i ftfid KTiAh* tug iTiUfMv priming T- &hlrtk -(• 
JCfWH ^lubs *111 OjlffWaMS 1 OeOf-WM"J nilJl 
up Id IWirti *1 HI yw BJH?? IfV' 

Evarfih-tq fi«piii>npd ilgp-by trltp Hal. a 

DOtirir' 

FI F NH FOflFREE PE FAIL i' 

ErtjijlitwTj-1 5tr«n Prim InJ , in? 

P O Dan «3. ChjiH -'m 
SnjttKljki, *r'!FA* asas? 



CLOCKS 

Lei KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular * Transistorized * Quartz 



Sip«t> NEW Qiuiz! PR-IW 

* Hrfi rinnrtfppfF or? I tie rnBTirt 

* Re K ulir -.hj,(F PS. 1 00 

* P-CH- Mh up Fl' N' I hi? K 

WUt’M: I lip SlO.Pj: J a WJS m: Hi n bn ” 
vsi . M iiii <hi|T>n^ fli lurKfiBji. >1 Nf |ui 

I ii'a ii, fiivni Si nv inr i lo^nwnli 



F REE HANDS 
WITH 
EACH 

MO Vt MINT 

ptuhchasku: 



*]54 AnrHun nuIr kilifrj duck iwvmupt 

* Fh( only -4 JfiweL Hlllerr operaEcd Clock 
n»xen«Dl on line mi rVcc! 

* IrirnedLiic dfli^?Ty from ilocll,' 

PRICES: I for Sfi.qft S «! SS.SS «F*.: 10 U 
S^.40 fi.j JO ie S4.85 ra.! longer ihafi 
aviiliblc ii slight cun rort. siilp^irK iwi 
included . 



VVr Wflfamf t’hnn? f JriSfrs— f jEI Us Tiwiayt 
NEW l^uari? UiUK'ry I’Tndiiliini mp'fnvfni in many ilio! AImf rtau!*r Pendulum. 

IMtffy CblBt Mid ttlffi-lUJM nalittiflljl, IFnul.lful DIALS, lumen]*, ud Weight Slwlli. 

hir FRKIi CtaibgCUl: MUi W-WUl nr wrile; Kt.IXKIT, P O 6». \ *x Ccncva. Wt ^TM7 

j \farjtfuaf nirmfcj *rt w iy phr*s* lend 3$ crirfij 




Rend What Hies# Foley 
Shop Owners Say: 

Shop will gross $40,000 . . , 

. . . likes being independent 

“'V HwUr'iJ ?JJ I iit'itHJS indus- 
trial io b.\ fury-curs and 
wondered it t i ttiiiii moke 
money for d\t c irM / 

enttfdn'i do j i tor mysetf So 
aftc> lt>\iny tn i regular job, I 
opened my I t dey sharpening 
shop in tiu hits emeu 1 iff my 
haute . 1 on iy had a minimum t*f 
rush it* start with, hut Foies 
jitjuin i‘d liir hiilnut t . .1 h shaft 
H-itl eras 1. ,11 , r •\J 0 .MtU this 

\rt{r, and I like the feehny aj 

t uniting my own shop without 

rit! : n V titty; to si unt't me t (s 

William Weacpn 
Willoughby, Ohio 44094 

Husband and 
wife have a 
going spare 
time shop 

“/'up it \ an i-ft/t 1 
tit} ft foreman , 
itml my 11 if c‘ (A a mttie's tiitSr. 
Out f ofey diop fin in niecfy 
iHJlfr ijji? reyulat Jabs , and m, 
corn extra mt me y Our srtn.s 
help f/nt 1 1 >o T so ours is At real 
family business 

"t m s till tm * v, ■ u 1 n y hi retire , 
hut when / do f'li have u verV 
Mood business built up ! • •in 

equipment (u dps us la da yam 1 
wort, and brings eusiomers 
hack unit mart' jobs imp r? re po- 
lar basin , , , n-f‘ tunc it Inf of 
repeat hnsifti's s ifu vetir 
around ‘ 




Thi* can be one of the most 
important decisions you over mail* 

Going into business for yourself can be the 
most editing and rewarding decision you're 
likely 10 make in your lifetime. 

Owning your own business brings you a 
sense of independence. You’re the boss, set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That’s why so many men, 
just tike you, arc cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment,, re- 
quiring little space ami effort fora successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
riiosl of the money you take in . because there 
arc exceptionally high profits with no in- 
vestment in merchandise, 

If you need only S2(M) or 5400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things oflifc. Or 
they can be SAVED in a rainy-day fund lhal 
the family can bank on. 

More sharpening btiaina»«s are 
needed every year 
As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that I he equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where rn 
the past, they would have replaced I hem 
with new blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind, of 
tool, 

SEND FOR FREE FACTS TODAY l 

This FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that first important 
step of starting their own 
business. It can be yours just for the asking. 
it cmcr.\ the He important subjects . . . 

■ How much money can you make 

• Age, education not * factor 

• No selling Is required — customers bring 
their business to you 

• Lawn mowers end chain sews 

• Sharpening hualnea* le year-round 

• Sharpening opportunities In smalt towns 
and UrQa cities 

■ A sharpening business provides excel lent 
retirement income 

• How Foley helps you atari 

• No experience needed, any age can 
succeed 

Act today, *0 you can hav« a 
brighter, more secure tomorrow 

Right now, while this js still fresh in your 
mind, fill-in the coupon below. We will send 
your FRKEv copy of ' ‘ Op port urn ties in a 
Sharpening Business of Your Own”, There 
is absolutely no obligation and there are no 
franchise fee* in Marling your Foley Sharpen- 
ing Business, 

Send yeur twtmr <ntd adder u id. inlty Stanufacturutf fa, 
t70s Mrr JlMi/irnf, Miiusrupvih. \thmrffHa 




V Icier Kontoski 
Slurgls. Michigan 49091 



CUP OUT AND MAfi. THIS COUPON TODAY - OR CALL TOLL FREE H0O0h32tf-7T4O. 

t Except in Hawaii or Atoikiij. 2* HOUR ANSWERING SERVICE. 




Glad he 
chose Foley 
for his saw 
shop 

'/ ki'urA'rt/ in tt 

ctirprntrr tdf my 
n'/n r M hack in tuts 
forced in r f,r tfuir f decided to 
yo into 'dnirpt tiiny fuff linn 
I f , H 1 ery proud o{ mx shop mid 
lit tut my i It nice mj.i t otey 
fiptipmait it ts utperh f 
tnadr mer $4iUHto lan year, 
and this year k wifi i/n marc 
than - 

Victor Jahnlon 
Lincoln. Nabrani^a 6S50r 




FREE 

BOOKLET 



This little book 
h ;i s helped 
change (he 
live'- of ihou 
s . 1 uds of good 
people , just 
\ ou Just complete l hi- von pom, 
U oul and mad it to its today . 
s larlcd now lor a brighler, 
more prosperous to morrow 1 



rFolay Manufacturing Company 
1 1700 Folav Building 
I Minneapolis, Minn. 55410 

J YES, I would irke 10 receive compile details 
I aboul how I can easily start a profitable, Foley- 
g equipped sharpening shop. Please rush me your 
I FREE bddklel, wilhoul any cost or obligation, that 
! gives me Ml delailson how I can quickly si art my own 
• business 

1 NAME 

J ADDRESS 

I CITY 

| STATE ZIP 

^AREA COpE_ _ _ ^ M ~ 







important News For 

BACKACHE SUFFERERS! 

Momentum* Tablets are 50% stronger than Doan's. 



Belt * c you take Dos n's Pills for 
your muscular backache, remember 
this: Momentum Ta biels are 50% 
Stranger than Doans Pi I Is. Thar 
means Momentum gives you 
more pain reliever per dose io 
relieve backaches, 

For pa in, inflammation, and stiff” 
moss of muscular backache. theres 
no stronger medication you can buy 
than Momentum Muscular Backache 
Formula. 

Momentum does more than reduce 



pain and soothe inflammation. It has 
a calmative, too, to help relax, tension 
that can cause muscles to lighten. 
Doan's has none. As pain is reduced, 
stiffness eases, you move more 
freely in minutes. 

If you are taking Doan's, you are 
no) getting ell the pain reliever you 
gel m Momentum Tabl ets. For relief 
of backache pain, just 2 Momenlum 
Tablets give you the strongest medi- 
cine possible without a prescription. 
Take only as directed 




This Helper Goes Round 
The Corner To Get To Work 



When you've got to ro round an obstacle in 
order to get to the \Qb, reach lor this bent nose 
helper, Long, lane pointed nose. Precision 
matched, serrated |aws Drop lorged t>l high 
grade steel with lull polished, high lu&ler lintsh. 
Blue dipped plastic cushion grips optional Allot 
Ihe painstaking attention to details you expect — 
and get — in tools by CH AMNELLOCK 

CHAHHELLOCK. INC . ‘ MfrfnlU.Oi. l«IS 
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SERVICING THE 4 WO EAGLE 

fConfir loetf from page 951 



ever, the gears wilt pot be damaged. At 
oil-change time, the new transfer case 
takes inexpensive, readily available 10 W- 
30 engine oil. 

AH hough stick-slip is gone, you may 
encounter a grunting noise on accelera- 
tion from a stop This is usually caused by 
a loose drive chain. Like the Q-T-l. the 0 
T-JI case has an inspection hole. You re- 
move a threaded plug in the bottom of the 
case lor access and insert a depth gauge. 
If the gauge can be pushed in too far, the 
chain is loose. The G-T-H has a new chain 
design, however, that AMC engineers 
claim should last a tot longer. 

Front-end design 

The from end of the Eagle is a conven- 
tional independent design, with upper 
and lower conirol arms and a coil spring 
between the upper arm and body, Inde- 
pendent front suspension is the minh 
mum-acceptable design for passenger 
cars, because it permits each steered 
wheel to respond independently to road 
irregularities for better handling and 
ride. 

With independent suspension, the 
front-dnving axle cannot have rigid axle 
lubes to each wheel, The Eagle design, 
somewhat similar to the Chevy Luv truck, 
has the axle banjo offset to the left (to line 
up with the Iransfer-case prop shaft) and 
one rigid tube, which passes under the 
engine oil pan and ends at the right side of 
the engmo. There's a short differential 
shaft on the left side an d a long o n e on the 
right side (to extend through the tube). 
Each differential shaft ends jusi outside 
the axle housing with a flange, to which is 
bolted an exposed driveshaft with inner 
and outer constant- velocity universal 
joints. 

The normal practice with a front-driving 
axle in 4wd is to bolt it lo a chassis cross 
member. On the Eagle, however, it's at- 
tached to the engine, and (he engine 
mounts double as axle cushions. 

There's just a Vi -inch clearance be- 
tween the axle tube and the- oil pan on the 
25S-CU. in. six-cylinder (the only engine 
presently offered), so you can't lip down 
and remove the oil pan with the axle in 
place If there's a problem, such as a gas- 
ket leak, unboll the axle housing from the 
engine on both sides (all hardware is ac- 
cessible) and you can lower the housing 
to provide adequate clearance for oil- pan 
removal. 

Wheel alignment 

Although most of the front suspension 
parts are different from Ihe Concord, the 
Eagle does retain the basic mechanical 
arrangement. This means camber can be 
adjusted by turning an eccentric bolt, 
caster by adjustment of the strut rod and 
toe the usual way at the steering linkage. 
The Eagle is the only 4wd that permits all 
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three adjustments to be made in a con- 
ventional manner. 

tf you have to work on the front suspen- 
sion, make sure you get parts specifically 
for the Eagle. Concord suspension bush- 
ings, shocks and springs may fit in. but 
only the upper control arms are the same 
as on the Eagle. 

Tire size on the Eagle is also different 
from thal on the Concord Instead of a 1 4- 
inches the Eagle has a 15. The PI 95/ 
75A15 size is standard. You can squeeze 
in a 205 lire if you wanl, but some of the 
tire-to- under- body clearance becomes 
awfully light, and if the tolerances slack 
up the wrong way, you could run into 
probiems. 

The control arm ball joinis are a 
packed‘for-lile design, with low-lriction 
plastic inserts, so they have no grease 



WHEN IS A CAR A TRUCK? 

The Eagle is a passenger car, right? Mol 
according toiha government, which classi- 
fies it as a light truck For emissions pur- 
poses. hased on such things a$ its high 
ground clearance, modest overhang and 
four-wheel-dnve system. 

For safety, it’s classiiicd as a multipur- 
pose- vehicle, right along with the Subaru 
Brat 

American Motors has been calling it an 
automobile and a vehicle, but not a passen- 
ger car Federal saiety and emissions stan- 
dards for trucks and multipurpose vehicles 
ate easier than for cars However, Eagle 
has been designed to meet she passenger- 
car saiety requirements (except for the 
bumper system, which must be different 
because of the ground clearance and ap- 
proach angle), The Eagle has alt the emis- 
sions controls of fl passenger Car. Howev- 
er. the calibrations are designed to pass tho 
iight-truek standards.— P W. 



fittings, The car does have six fittings, 
however, a\\ on the prop shafts. There's 
one at the from and rear universal joint of 
each prop shaft, plus an additional one at 
each sleeve yoke. 

Rear suspension 

The rear suspension on the Eagle is 
basically an upside-down version of the 
Concord's. Attaching the teat spring to the 
lop side of the axle shaft tubes, instead of 
ihe bottom, as on ihe Concord, raises the 
car body three inches, matching a I iff- up 
made with chassis modifications at the 
from (to accommodate the front drive 
axle). 

A$ on tuber AMC products, you can or- 
der the Eagte with the Pelco automatic 
leveling rear air shock sysiem, the same 
used on Eldorado-Toronado-Riviera. A 
height sensor on the rear suspension trig- 
gers a combination electric air compres- 
sor and solenoid valve to inllaie or deflate 

iPtease h/m to ?W} 
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Uxkback 

i Guarantee. 








Tkclear Hw*irs a real beauty 
Wrfh Pivol/Posl LockbrirOlSchriidO +■ SlOnl* 1h.il 
makes this Lookback completely rust resistanl and insures 
rigid durable construction 

h s one you woo ? want to lose 
Thais why, like the entire uncle- Henry* im 
knife rs serialized, and guaranteed agamsc loss s< 
year from oate of warranty registration 
The Undt? Henry Bear Paw The Ultimate Locfcbatk 
The Ultimate Guarantee 

To find out more about the entire line all made m 
the USA send for your free Old T imer * Almanac 



LirfltJ.shM MXM dUmMili*. N V TJ+Kf 



WHOLESALE 

LOCKSMITH SUPPLIES 







you* 



,*>1- E4i->*H »•!* IS* ' „ • nrf'ilP 

l-. ,., A|ig,i|p>a<>H OwAasflm, 

1 i-J "L*, It 4 - lifnpipi. 'ip ..ii«s 

•••*■.1 .. -V .. I Tv , . ••*!* •. H-|l 

5«l,i I, LUI, [«IW I or. turn *.*■*«*% Q 
*'7 ♦ten" (A Uj ,4. t /v 

-*-•■' 1 N*l-tin|l I Teui Ol-,»' Si -D|> 

LDThlfllllh juppi, ;,..3P.. 

».!'• • ii 'II.IUI-I Ah 4V»~+ <KtSIP."IS 
■ ludanl . |m,|n5. jne - ^il. j oiJ.-.'Hi Ta-ft.flii 

■V i-,ih-.n m £ .r.mg || 44 ■*■-_ mi;,!, *'ip- 1 ■ 

Pl.'C'+lf Cl Ui K L. ¥'V .*4Kh; m, ■ h* 

i..|ih#r (r tUL D. ‘■r*l ,■ j* s t.j, | 
hi 1 lONA.L LOntMHTH tiJ+PLT P «DX ilill CALL*! T[ it Li 7S1J L 



c$Xk 



\ cl'ai* 




EYEGLASSES BY MAIL 



Rom 



s 14 



95 



FRAMES, 
LENSES & 
CASE, 
Complete, 



DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED, Urge 

EclHttmr of laTBSI lastiion Frames and lenses, 

QUALITY, ACCURACY, FIT, IQOtt GUARANTEED 
SEND FDR FRB FAHLY CATALOG TODAY 
PRISM OPTICAL INC. Gepl. PM -99 (,+ 

1 G9G7 N W 7th Art., No, Hi. 33 1 68 i »i 
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. . . Now You Can Own a Piece ol History 

THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE - COMPLETE WITH 
GRAFFITI, UNRETOUCH ED ANO 
IN G UARANTEED WORK ING ORDER 

IMPORTANT! STOCK ^ 
IS FAST RUNNING- 
OUT. THIS MAY BE 
LAST TIME THIS 
OFFER APPEARS! 



UNBELIEVABLY PRICED AT 

0nly*69 50 

BEIRE GREEN or BLACK (As JUiilrilel 



READY TO 
PLUG-IN and USE 



Grand old (lay phonal redrad Irom public service. Enjoy 'tm as you 
remember 'em. Original brush - NOT repainted, with minor mart and 
tew ol passing years, ISorfy, run responsible lor grqfFiOi) 

Parts, renewed or replaced where necessary. Fully tested, guarani aed 
in perfect working order. No coin needed Out don'i tell guemor hidil 
Juirt plug into tny standard Jack end bank coin* toward phone bill. 
Huge capacity tor nickels, dimes and quarlerl. 

AN INVESTMENT at well as a novel decoration, identical phones 
sell for much more than our low direct -to you price. Collector's tressur*- 
bound to gain in vihra. Outrvlity LIMITE D -Order Today 1 

BEIGE. GREEN or BUCK (ki AfiNaMa) ♦ ■ ISISO 

EXTRA- CLUB (Ho Graffiti) with Hniif , .J79-5G 

Optima CHROME with ringer (Very Scarce) Only SR9.60 



STANDARD TELEPHONES | Identical to Ihose supplied by si 095 
telephone utilities) M LOW, LOW PRICES 

The very same phones pieced in hundreds rsl homes end oHices each day by 
U S phone companies. Completely rebuilt to original speculations and 
re tiered lo '"like new" condition by the same rebuild ers who work for many 
telephone ulHllles. (SO* 1 * lo 90% of instruments supplied by your phone 
company ire rebuilt end reissued.) 

SftOB-Btack . „ 513.95; 50OC Beige or SOtNL White . . . $24,95 
STANDARD WAIL PHONES; SOOB-Blick ♦ . . $24,95; SOOH-Beige or SOQK-White . . . $27.05 

Aft ot our iWrpfMjnei are KC REGiSTEftEQ and tutty compatible with aH if.S. phone comfwwes’ mt/fpmni titled 
min brand new 7 toot cam 1 and modular pfuo ready to ofori-m anti use (ft you bate older &nala jacks, order 
aim ftm PLUGS at $2 OGmb.i , 




HAPPY TALKER Cuts Annoying Background Noise — $1795 

Your Voice Is Heard LOUD AND CLEAR! 

Ingenious new NOISE CANCELLING MICROPHONE Instenlly replaces 
moulhplece transmitter ol standard telephones- Permits you in lamat normal 
voice level even from noisiest plants, shops and oflim and be heard dearly 
— without your conversation being overpowered by sounds around you! Easy 
installation — no tools required. In Slack, fl e I g u . White. Green, Ivory or Red 
* Only $12-95 







* 

»j F 




The SILENCER — Ends Intrusive Ringing ol Phones rg nr 
with the Hick of 3 switch! S 

At last! An easy way to s I tenet your telephone bell anytime you wish 
freedom from interruptions. (Caller hears normal ringing signal ... You 
hear NOTHING ) Easily installed on all standard desk and wall phones 
including Trfmlkne, Princess and similar styles, Only a screwdriver re- 



free business meeiings 




’49“ 



PHONE-&UAHD Detects Bugging' and Eavesdropping 

on your line ,.. PROTECTS YOUR PRIVACY! 

Precision engineered electronic device replaces slandflrd telephone trans- 
miner. Clearly indicates w I Ih bright red light II call is being lapped nr II ll's 
being overheard on an t intention. Assures security ol ill conversations 
at olftae. home or white traveling . Quickly and easily Irantlerable (rom one 
phone to another without use of tools of any kind 549,95 



we guarantee you must he de- FOR FASTER DELIVERY, PHONE TOLL-FREE and CHARGE IT! 

lighted or return item within 30 Orders Accepted 24 Hours — 7 Days 

days for full refund of purchase* * ^ C07C* Sorry, NoCOD* 

P ^ \ mJyJJtH J^U LI 0 ^NJ.JUte ONLY; 

LONG ISLAND PHONE COMPANY, 121 Lakeville Rd., New Hyde Park, NY 11040 Dept, PM-13G 
Gentlemen: Pieaie rum m 

PAT TfLfPHWlEJ at IfiS 5D - 50CB 4 | 119.95 

_ EXTRA CLEAN I Colo* \ at $79. SO H * a - 

. beuiw mm himes it m » 1 — jjjjjj »t $ 74.95 

Converter Hup it 55, H> HAPPY TALKER at 5 1 2.95 _ 

pUnT ' WOiE^BimtldSSI 

NAME 



sm 



5 DM 



it $37.$5 



The SILENCER at $9 95 



ADDRESS 



ZIP 



Sign 

Credit 
Card No 



□ CHECK OR MONET 
ORDER ENCLOSED 

Charge to; 

□ WSTER CHARGE 

(flank No 



Erpire 
Dtta _ 



□ VISA GAMER. EXP. 

□ BIKERS CLUB 



l 

I 

J| 



— (N.Y. ONLY; Add 4% Slate tax plus any local tli.l — |A Division oi Lading Town Group Lid.) 
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SERVICING THE 4 WD EAGLE 

(Conti nued ( rom fldQfl a»l 

the air shocks in accordance with chang- 
ing loads. 

Or you can get a heavy-duty suspen- 
sion (rear sway bar. diflerenl from stabi- 
liser bar, higher-rate rear springs and 
sliffer shocks all around). 

It you're planning to pull a camper, one 
ol the suspension options might make a 
difference. However, the Eagle is not a 
Jeep, and it's nol meant forth® same kind 
ot off-road operation By the same loken, 
it is designed for some oft- road use 

The Iransfer case is protected by a skid 
plate and if you're worried about the front, 
you can get an optional skid plate that will 
protect the from belt-driven accessories 
and Ihe power steering pump and gear— 
standard equipment on the Eagle. 

Axle vents 

If you ford a shallow stream or ju&l a 
deep puddle on a public road, Ihe front 
and rear axle vents should prevent water 
con lamination of the oil. Both are con- 
nected by flexible tubes lo sale locations, 
high and dry in ihe car body, if you drive 
off-road through an area with sharp 
thorns and rocks, however, check that Ihe 
fie* fines have not been cut open. 

It the water level gels up lo Ihe midpoint 
of the wheels, you should disassemble 
Ihe front hubs and check for water con- 
tamination ol the lubricant. It you find any, 
clean and re lube the bearings. 

Tow-truck techniques 

There are some simple rules for towing 
an Eagle, and you ignore them at peril to 
the Iransfer case or transmission For 
short distances (up to 1 5 miles), low with 
all four wheels on the ground at up to 30 
mph, with the transmission in neutral. 
For greater distances (or if you want to 
low fasier), remove boih prop shads, if 
you're towing with one pair of wheels 
raised, only the prop shaft to Ihe wheels 
on Ihe ground need he removed. As in (he 
first case, the Iransmissron must be in 
neutral. If you left it In park and tried to 
tow with one pair ol wheels raised, the car 
would move; you'd probably never notice 
that the raised wheels were spinning in 
reverse. The silicone clutch, in trying to 
oppose the reverse movement, would be 
damaged. 

Even in neutral, there's a problem if 
you tow too fasl with ihe prop shaft con- 
nected. The prop shaft spins and the 
raised wheels spin in the proper direction, 
so the silicone clutch isn’t damaged 
However, just as on any automalic trans- 
mission, ihe transmission output shaft is 
turned Because no lubricant is being cir- 
culated th rough the transmission, it will 
suffer damage il the speed is too great 

What'S coming 

if full-time 4wd has a flaw in today's 
world, Us the reputation for lower gas 
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» mileage than a part-time system in the 
two- wheel mode, amc engineers insist 
the difference is small— less than two 
mpg -and that the Six provides accept- 
able fuel economy, in the mid teens or 
■ better, even equipped with the auto-malic 
transmission. AMC will be getting Ihe 
four- cylinder Pontiac Iron Duke from GM 
in 1980, and a four-cylinder Eagle might 
generate fuel economy numbers in the 
„ ZOs. 

If the market demands even more 
* economy , there' s a N e w Process tra nsf er 
case ready (albeit more oostly) that can 
provide a choice of limited-slip full-time 
Awd, an economical part-time 4wd, plus 
emergency low-lockup, each with Ihe 
mere flick of a lever, You'll see this model 
make its debut with the 19B0 Jeep. 

It takes just a single winter of heavy 
snows lo convince people that lull-lime 
4wd is the sure si way to go. The Eagle 
demonstrates that if can be a relatively 
simple system, incorporated into a 
smooth-riding car and having only 
straightforward, modest maintenance re- 
quirements. m 



KILLER TRUCKS 

(Connmj&ti from pn-.-ju B 1 ) 

part merit, with the expected grue- 
some result a.. 

Self- regulation not an answer 

In an attempt to police their own 
industry, American Trucking Asao- 
t'i iitions have organ ized supervisory 
on-the-road patrols to spot irrespon- 
sible drivers. However, an AT A 
Safety Security Department spokes- 
man says, "IT a union driver is in- 
volved, there isn't much action that 
can be taken other than to put a no- 
tice of the offense in the if river’s 
file." 

Other attempts to improve safety 
by ATA involve safe driving meet- 
ings and distribution of literature — 
which engender a predictable apa- 
thetic response on the part of most 
drivers. 

From what I have seen, it will take 
more than critical reports and liter- 
ature to atop the rise in the truck- 
related fatality toll, The incompe- 
tent truck driver and the unsafe 
truck niujrt be removed from the 
highway. Industry and government 
have been successful in keeping 
commercial aviation relatively free 
of careless pilots and unsafe air- 
craft, It is not unreasonable to de- 
mand that industry and govern- 
ment, working together, achieve a 
similar level of safety for the na- 
tion's highways. The sooner the bet- 
ter, for all of vis. ™ 



Start your own mone y makin g business ! 




Get in on the PROFITS 

m SMALL ENGINE : - 

nrvICB and mp# 

B HYFLAT/0N ! Work part tinw. 




tell time right at home- we help you every stop of the way. 



la jun a fihiint Edita*, yms ft It bv ready lo Jolh 
o at af the fastest growing inductH*-*. \n America 
...an lnduill J l where Qualified mrn #rr niahLn^ 

from $10.00 16 tlSOO per hour., .and that's Jud 
far Ittbw. r«rii P (n^lnps #nd KccriwirirA wid even 

mar* In Ihf protiiv Hmtaiiv; the vriult Login* 
JuduAlry hsi mi 

qukbly, am ac-ule ilmrliir 
of qualified Shull EhjIb* 
lYofroionah «isl* I h niu^h- 
uui I hr country. When you 
how many small rniiinn 
*rt In ii« 1 1^41 j. if* easy In 
undmlaiul »b> qualified 
men tommaw) mcli high 
much a* $17.30 
tor u simple lune-li]? lhal 
takes te*x than an how r, 

46-mll | iion smalt engines 
ate In service today ! 

Thai ‘-i right -there arc a vtr foriy-si* million 
Z -cycle and 4-eycle sm.ill engines in service 
across the U.YI A Thai's the official couni from 

Ike hftjii iic Service Assn.., a no nuw engine > arc 
being tuii.li si a me of one,million per month! 
Wills Hull),' accredited and approved J-LcTSji ss 
I raining, yoo can soon have the skill and knowl- 
edge <* make Up mtsncy servicing these engines. 
Homeowners and businessmen will seek you tun 
And pciy you well lo service and repair lhcir 
Jawnmtiwers. iNleix edgers. power rakes, gar- 
den I factors, chain saws, mi mhi k«. go-carts, 
Snowmobiles .. the IlhI is almost endless. 



You get ail this Professional equipment 
with your course - and it’s 
Yours to KEEP I 




Lairn At Kama In Taut Spire Time 



No experience neceeaary. 

You don't need to he a 'burn me? tunic' nr has* 
iidiif experience, IfynuriB rtiiyou tjinmasiw 
I hi* profitable lead* J'htht at bflfhe. In your spar*. 

lime, without missita* • single puyvheik I.ewiits 
Kfr fully llluslnlid — » rklr you nin't )(u *run)i, 
Wc guide you every slep 
of i h< way, including tailed 
and proven instruction* on 
how lo gei business, what 
to uharjje, how to gg| free 

iwjveuisinn. where to get 
supplies wholesale . . . all 
ihe "tricks of Lite tnuJe. . . 
all the mside facts you 
need lo assure success right 
from the start 





RUSH COUPON TODAY I 

FOB THIS FACT-FILLED 

FREE 

BOOKLET! 

T*llt hBW (iiJii quichly 
I ram to be you* owrihMi 
in l pio I Irti* Straw 1 * 

■S' FuAlliftiA 11*1111*11 pi 
f nu ‘ n * r tompirre £ tri fa, tBur I 

details -s'i dji 1 D-Day ' ' 

.HO MSKTrlit Offer! 

NO obligation 




INCREASED INCOME 

Hsld A 

i-vian fxpffii/iiif iv- 
poinruf inuitf envi-nrs 
. hat rvp^rrj t**rt 
it.-i i mhtitr . .vmi'ii 1 i 
storied thr 
C I'tf-rif . " 

Walter H SlriclL 
Campbell California 



WIlJi our f««DiK 'kiirn-hy doing' Ifainina 
rneihiMj. you get itclual "h4Lnds-on' experience 
with spcci.de/LLl tools and cquipmcnT you’ll re- 
ceive wiih ytmr training, plus a hnind-new 4 HP 
engine — t/i'r Virur.'i u> kt'ep. 

Send Today ter FREE facta! 

Vr.M risk nothing b\ uct&pii»fi ikis ujfer to 
find tmt Ha*' fiffti h- ffitrijiiifTjf am .aive you tht 
skills you used rr> .^h refj.i£' l-eSUdr iHfilM* ill o 
ft igb -profit, tnvisioa-pnMffha sln&is of yitiiriin n . 

Just fill in and mail enupun twlni* lor send pnrst- 
finll cli mefoe rirtl inFormatiun and d*laJls by 
reluriv mall. £if> IT TOH4YI 

Belsaw institute of 

SMALL ENGINE REPAIR 

510S Fi,ld Sill., Kiitm Cily. MO. till, 



No obligation ... No salesman will call 



DELS AW INSTITUTE, 51 OS FIELD BUILDING 
KANSAS CITY. MISSOURI Mill 

L, 1 Yf S. please «nd me The FREE bookJei mai ,, 
gives lirll celails ihout slanmg my own business m 
Smgil Erxgine Repa r. f understand there 15 no obligation 
and mat no salesman will t-m 
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BUILD PM'S SPINNING WHEEL 

fCiirit/nu&d from pngf* fQSj 

chuck ji long l^-im-dia. hit into a drill 
press. Murk hole locutions. Then 
bore through the width. This will 
provide aliened pitot holes for the 
larger bits. 

When cutting the notch in the 
bust* £C), note that the front edge of 
the notch should be cut at an angle 
to conform to the upright. You can 
use either a .iig or coping saw to 
make this cut. 



To cut out the wheels, a sabre saw 
with a circle -cut ting guide works 
fine. Remember that when using a 
pivoting type of guide, the front 
edge of the blade must be directly in 
line with the pivot point. £$eeZfu*rr 
Cutting with a Sabre Saw, page 133, 
Mar. p 78. for a detailed explana- 
tion.) 

Cutting the grooves on the wheel 
t‘dges can also he tricky. Construct 
the jig shown in photo on page 213 
and clamp to the bench-saw fence. 
Be sure the common nail used as 




To prepare raw or washed, uncorded 
fleece tor spinning, first pick the strands 
apart with finger?; remove burnt. 



Moving from bottom to lop of carder, ap- 
ply picked fleece by pulling it aero as tiny 
hooka on open face of took 





After fleece Is sufficiently carded, use one 
carder to gently rob it into a rolag {roll of 
wool ready for spinning]!. 



Use the thumb and forefinger of your right 
hand to control twisting action; left hand 
spreads fleece and provides even feed. 




Tie foot-ion g piece of scrap yam to quill to 
make leader {starter length). Begin spin- 
ning wheel clockwise, feed on rolag. 




Formation of yarn takes place between 
right and left hands, which should eventu- 
ally extend as far as possible to side. 



pivot at wheel's center penetrates 
securely through the vertical board. 
The wheel should be snug against 
the board, but not tight. To make the 
cut. lower the dado and slide the 
fen cp into place, so the blade will cut 
a ^i-in.-wide groove in the center of 
the wheel edge. Turn on saw and 
slowly elevate the dado until it con- 
tacts the workpiece. Rotate the 
work in the same direction as the 
blade spins. Make several passes, el- 
evating the blade each time until 
the groove is finished, A repeated se- 




When fleece covers the face of one card- 
er, use second carder to comb strands. 
Fleece must be combed several limes. 




Microscopic natural hooks on wool 
strands are drawn Into twisting leader 
yam. Interlocking action halts unraveling. 




When arm's length of yarn is spun, back 
up counterclockwise on pedal, collect 
yarn on spindle. Resume spinning. 
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When counterboring (or bearings In up- 
right, bore larger hole first. Otherwise, cen- 
tering larger bit would be impossible. 




Sabre saw with pivoting guide cuts perfect 
circle. Position blade against outside edge 
of board. Then drive in pivot nail. 




To cut edge groove, lower dado head and 
clamp jig to fance. Turn on saw, elevate 
cutter slowly, rotate wheel into cutter, 




Glue a wood filler block Into the top end of 
the fool man cover to plug the void you 
made while cutting the groove. 




The center-lo-cenier spacing for bearings 
can be double-checked by test assembling 
wheel* and belt before drilling. 



ne& of passes with a single blade will 
also work. 

The footman cover is straightfor- 
ward, but note that when you are 
boring the IWi-m* holes, the drill 
point will penetrate the workpiece 
face. Bore holes at these 

penetrations and plug them to con- 
ceal the holes. 

After cutting nut all parts, sand 
them smooth. Then use a router and 
Vi-in. rounding-over bit to slightly 
break all edges, Bet the bit for a shal- 
low cut on all plywood pieces to pre- 
t Please tufo io page 2 t4; 




Build jig for smoothing wheel edge* by 
clamping sender to board, nailing assem- 
bly lo bench. Wheel rotates on ptvol naif.. 




To keep threads, for the footman bolt from 
Stripping, drill and tap hole in hardwood 
dowel after gluing it into the treadle. 




Screw otfeenter bolt (N) into pretapped 
hole in axle hub. Note: Attach drive belt 
before Installing the footman. 



UPHOLSTERY & 
VINYL REPAIR ... 



Can pay 
you 

more in 
a lew 
hours 
than 
many 
make in 
a week!! 

Now you can cash in on tne growing demand Ear Up- 
holstery ind Vinyl fteiiaij. Spare-irne or fud-time. here's a 
srohtatile iHttay/buSMttS you tan operate right at home 
. . wiu*re restoring justene chair or sofa can pay from $100 
to $300 . . even more! 

And, as new furniture pnees oonhmrs JO skyrocket, more 
and more people will seek yog out and tray you well to nuke 
then omi furniiure "Irka new ' 





With 
Beisaw 

turn cast-off items worth only a tew dollars into 
beautiful furniture like this 3-foot sofa ... net profit 
for jus! a few Nou rs wo rk . , over S4C0 00! 



With vinyl Repair as part of 
your UphdI&tery skills, you'll 
have ons of the most powerful 
moitEy- making combinations 
possibl e 1 Vinyl Repair i s an ei- 
Iremely Important amt prollt* 
able pah of upholstery, in (act, 
it can easily double your In- 
come as a trained upholsterer! lo other up- 
holstery training offers you hands- on vinyl repair 
experience with professional loafs and materials 
. . . it's a Bel saw exclusive! 





NO EXPERIENCE NEEDED. 
To if can master this profit- 
able Graft right at home in 
your spare lime, Easy-to- 
understand lessons are tally 
Illustrated— so clear you 
can’t go wrong. You receive 
all Ihe special tools and 
equipment needed— yours to keep! We guide you 
every step of Hie way with tested and proven in- 
formation on how to gel business, what lo charge, 
how lo get free advertising, where lo get 
wholesale supplies , all trie 1 tricks of the 
trade 1 ' ... ell (toe Inside feds you need to assure 
success right from the start. 



SEND FOB FREE FACTS PJ* gbllij'Psfl. 
*D SilMirtih Bill BK*r ci II Mil' !n 
dtlsiw I n&lliu'B. SODS Field Bid- , 

Kmitutr, m ntun. win 



CUP OUT ANC MAIL TODAY 



0ELSAW INSTITUTE 
BOOS Fido Bide 
Kansas City, M^sscurr 64-fll 

O YES, send me ttifc Noe book vriEfr 

full details on Fraliti in Upholstery A VrnyJ Repair. | 
u infers Land there li no DbltnaElM and nn salesman 
will call. 

Nam* 




Address 




City 




Stale 


Zip 
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STAR GAZ1 NG 

With the ASTROSCAN ' 2001 




A telescope tight -years 
imo the future, Edmund 
Astroscan™ 2001 
un complicates 
Astronomy . , . 
and brings the price 
down to Earth! 



Explore the moon and stars. Probe 
spiraling galaxies and awesome nebu- 
lae. Track fiery comets across the sky. 



The ASlr'C&Can 2001 tak&fi yOy 10 Glh#r worlds . . . 

and brings your own 
MM-or Id a bn closer 



And then come down to Earth, 

Watch a robin feeding her young, 

A sailboat gliding across a bay. 
Climbers conquering a distant peak. 

The Edmund Scientific Astroscan 
2001 is the first precision Newtonian 
telescope that’s built to go where you 
go; that's ready when you're ready. 

tt'fi a lightweight, 4 V* inch, f/4 Rich 
Field telescope engineered Inside a 
sphere to maximize portability, ease of 
use and your viewing pleasure. 




AjI rose an goes, where you go 
II up in seconds 
tHjtddSrh, indoors, anywhere 




SCIENTIFIC CO. 

Dept.H-ia, Edseorp BkSg, ; 

Barrington, New jersey 06007 : 

* 

□ PSfcaSQ fyshmoyom FREE Catalog. l 

m 

NAME . ; 

ADDRESS __ ; 

city ; 

STATE ZIP J 

■ 



Nu. 106 Si Itn Edmund SdenllN c Co. 



And It’s the first astronomical and 
terrestrial telescope with a down-to- 
earth price. 

For complete details on Astroscan 
2001 and Its accessories, send coupon 
today for your FREE 
Edmund Scientific 
catalog! 



Only 169 95 



Optional Garldw Lensdi 
let you Dwst power 
Imm 1-6X up to 



Opllona.1 Image 
Enciof fiipt 
Image ID gave 
you yprlghl 

1efrpBlri.il 
views 



BUILD PUTS SPINNING WHEEL 

fC'boRnvj.eo' from pagv ?J3j 

vent rough feathering at edges. A 
deeper cut can be taken on the 
footman cover and the upright. 
Note: Round the edges on upright 
(F)be/ore boring the bearing holes to 
prevent pilot on bit from slipping 
into voids. 

For best results, apply a stain 
and/or a clear finish before final 
assembly. 

Simple stool construction 

After cutting the parts using a sa- 
hre saw, ease all plywood edges, as 
done on the spinning wheel parts. 
Sand and finish pieces to match the 
wheel, except for the top of the scat. 
Assemble with screws and plug 
holes. Finish seat top after assem- 
bly. VM 







"^ V 3/1B"-DIA. 

HOLE,W 

COUNTED 

BORE 

\ |& PEACES} 



mb * 

7 1/2” 
NOTCH 
12 PLACES) 



2 .1/2" RADIUS 
(TYPICAL! 



‘SPINNING 

WHEEL 

STOOL 



ALL 

PARTS ta 
13/tS M 
LUMBER 
CORE 
MAPLE 
VENEER 
PLYWOOD 



D-W-DIA. PLUG 
l*- 2 " NO. 10 FH SCREW 
r <& REOD-) 



MATERIALS LIST— STOOL 
Kty Pci ■ Sin and daier ipinon (m| 

A i m i£"-cfca plywood’ laeaii 

6 I '*!!* x 13 -• 1 5" plywood" i*upporth Euf Uol 

al bocloftt 

C 1 * 13 i IS" plywood’ (auepoffh -Eul 

al 'vf' 

J USe hardwood-rtf*"*®* lumtlflr-Hlvie ptywxjd tor t»-sl re- 
licts. 

MiK.: 5 H-d-n pS,ig.v 5 ?" Ns; 10 Hi Strewn, l.ghl sjak slim 
and tartin poiyikreqiwto uamiHh u?r iq s^iej. $*ms 



SUPPLIERS 

COnBErutllOn malarial* 

Hef^mKjd-veneer plywood Ccmslanlirif . 2060 taatchMioi 
Rd.ennK.NY 1 0*6 1 l&dSf-a 15 > 60-ln piywnpij paopl 
to build Bpnmog **nnH only, a TO^GO-ln p^™>i m &uild 
wtm\ and tlool Write ftpr pncp& I 

kih kx germing wheel £44 poalpa.d Irom School 
PrwfjdB Go Inc , 1201 Bvoadwfly, New Yfltfc N Y IQQQl 
I Compile wheel cosli ilia 50 -pMlfsaid SeiW 51 no Im 
calfilog or ao^nmg fu&tfiDi. } 

Soofea 041 gpmnlrrg 

Sbp by-Sep 5p*imng arid by ELnceSvirrek. Will- 
e m Pu Wishing C o loc 

WacvJjpuwWn j — Aft and TaehraOv*, by F#nmn. Van 

Nomi wxl Rainbold Co 
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GET YOUR BIG NEW HEATHKIT FALL CATALOG... 



L 




SEND 
FOR IT 
TODAY! 



Unique and exclusive electronic kits that give you more value 




and perform better - because you build them! 

Compute Tied 

n a*** fg weather Station for 

inslam weather 

| reports 

t^^vqil Digital 

Car Thermometer g W I k 



AH-tr-Ore 
Computer with 
floppy disk 
««dge 



New/ low- 
priced Portable 
Di gitji Multimeter 



New S-a/itenria. 
ftemote Cm* J 
Switch J 



PrO’Stncs Professional 
Quah (y Au 2 jo 
Equ’pment 



Mali coupon for your copy 



104 BIG 
COLORFUL 
PAGES 



Heath CompahK Dept. 017-jTO 
hnton H *rttcn Ml 49022 



Pkrsse send me my FREE Heathkil Catalog 
I'm not currently receiving; your catalogs 



Schbrnberget 



HealhKit products are sold and -serviced 
at Meathkn Electron* tent*** nationwide 
[Units Ol ScniLimbergef Products Corpora Iron}. 
See Che white pages of your phone book 



w coupon b missing, write : 

Heath Gomptfty D*pt- 017-570, 
Benton Harbor, Ml I9OT1 



SEND FOR IT 
TOD AY! 



Hame 

Address 
tity _ 
a- 71 3 



Stale 

Zip 






FREE BLUEPRINTS and TRIAL LESSON 

—tor your greater success in Building 

Beginners, craftsmen* even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of frying out Chicago Tech s 
home-study Builders training. Learn how 

5 1 can master Flan Reading— Estimat- 
— and the practical details of all types 
construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE— see how you p too can pre- 
pare for a better gob— higher income, or 
start your own contracting business, 

* Phone tou, Ffltf tw hub.) 
1-VOO-S2&-MSO Eki. no 

CHICAGO TECH /School for Builders 

2 WO S. Michigan Avenue, Chicago, III.6O016 



Chicago TECrt/Sefeod lot SuUdm Veteran* 

Dept, PM-99 2M0 5.M;eW^n Avfl., CTiKk.— 
CtiScap, lit 60616 H*r* l_l 

Please mill me a Fr« Trill Lessen, BlirtpeCnts 
ar.-j Builden Citatofl. I uraJeriUnd Iheia li no 
obUaalion— no salesman wHi calk 



| NJLuF 




inr 




r Anna fra 








t CITY 


STATF 


TIP 




1. 

















Car Clock 



Accurate 
electric 
quartz move- 
ment. Lasy 
to mad day or 
night Bright 

iTtfn RuonOStOfnt 
liiiists light only with 
i(fraiien “on 1 ' to conserve 
energy, 'hmc-kwping i-s ftantinuouft, 
12 volt. Adhesive mount. Write 
for catalog A- * * 



SHE I WalHuuin* Chkai?n GCKMT 




2nd MOST IMPORTANT TOOL FOR 
EVERV WOODWORKING SHOP , „ * 



versatile 

W&H 

MOLDER- 

PLANER 

Second only 
to a saw , . . 
molds, planes, 
rabbets. 



FROM $315 

* Matter Charge 
■ BankAmericatd 




SEND FOR FREE 
BROCHURE PM-979 




MOTES 
FROM THE 
EDITOR 



The good news is that the paper strike Is over. It shut down [he mill of one of our prin- 
cipal paper suppliers— and you've probably been aware of I he result. We and most 
other magazine publishers have had to print portions of our publications on uncoated 
(hence, no! glossy] paper. The supply of coated paper will be back to normal soon- 
and our pages will look bright as ever. (Just for lha record: It takes about 1,600,000 
pounds ot paper to publish an average issue of PM.) Thanks for understanding. 



Most of the assignments we desk-bound 
editors give PM Contributors are offered 
reluctantly; we'd really rather be off 
doing them ourselves. Such is the trek 
we’ve sent long-lime Car Ciinic editor, 

Mori Schultz, on. In late spring, we 
pointed Mort cross-country to search for 
the Ingenious ways in which Americans 
are coping with energy problems. In 
Florida, he drove the Moody S4-mpg 
diesel you read about last month. Then, 
in New Jersey, he had his car outfitted to 
burn propane (see page 4flA), When we 
last heard from him, he was absolutely 
pleased with his car's performance. He 
has also been driving electric cars (see 
PM next month). By the time he crosses the United States both directions, Mort will 
have first-hand reports on the dozens of ideas, gadgets,, devices— and real break- 
throughs— we know will renew our confidence that good old American ingenuity can 
rise to any chalienge, (After we solve the energy crisis, let's run our trains on time.) 





in December 1 960 r PM speculated thal the Navy 'sevperi- 
m onto I USS Pfainvtew "may be the forerunner of a fleet 
of . . high-||y ing sub-chasers." in this case, "flying 1 ' 

■meant raising the ship's hull out of water on hydrofoils 
• sort of underwater wings and skimming along at high 
speed Now. tl years later, lire Navy does have a fleet 
of six high-flyers on the way, smaller than ifte Pt&invievr 
but the only such ships capable of firing missiles. I rode 
up the coast of Florida on the first of the new Eotiiogr 
built fleet, the USS Pegasus (PHN-1) at a speed of "over 40 knots" and spent much 
lime envying the bright, young crew lucky enough lo run that ship, LCDR Bill Erickson 
(far right) has been skipper since the ship's commissioning; soon to replace him is 
LCDR Charles Penque (left in photo). Both claim thal Pegasus is the only way to fly. 



WILLIAMS & HUSSEY MACHINE CQRP. 
Dapt. 2£ r Millord, Whw Hampshire 03055 
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The revolutionary Panasonic Electronic 
Ruler is stmpfy remarkable. Imagine be- 
ing able to spread out the most intricate 
road map and follow every twist and lorn 
to the same degree of accuracy with 
which it was drawn. 

Take a ball, mark two or three points 
anywhere on its surface and your Pana- 
sonic Ruler follows the contour of the 
sphere from one point to another with 
uncanny precision. 

Every measurement made is recorded 
and displayed on the units 0 -dig it, green 
fluorescent display. The display, itself, 
waa selected decause of its optimum 
visibility indoors or out, in the brightest 
sunlight or under the dimmest working 
conditions. 

MORE THAN A RULER 

If this compact instrument were fust an 
electronic precision measuring toot able 
to measure three dimensional objects, 
this would make it unique. But it is a 
great deaf more. 

it is an instant measurement converter. 

To begin, you select the metric rule to 
which you want to measure your chart. 
Or sculpture, or whatever, Just slide the 
scale indicator to: m (meters), cm (cen- 
timeters), or mm {millimeters}. Now. en- 
gage the serrated roller wheel by merely 
moving its slide switch. The roller is scr^ 
rated, rather than smooth, so that it 
moves precisely over any intended sur- 
face without slipping. Press the Scale 
Key (self to prepare the unit for the 
measurement you are about to make. 
Now, do it, Move the wheel over your 
chart or object and watch the digits ac- 
cumulate on the display. Let's say you 
measured the arm of a chair in milli- 
meters and found that it was 360 mm If 
you wish to read the result i n inches, just 
touch the “in" button and “presto" the 
display shows 14,433 inches, Measuring 
a map takes one step more because you 
first must measure the map scale. 

If your chores call for measuring vol- 
ume, you will appreciate how easily the 
ruler converts mm? cm? m a to yd? ft? and 
in? You can precisely measure volume, 
length and distance, even from reduced 
or enlarged documents. With the Pana- 
sonic Ruler, you don't need someone to 
hang on to the end of a tape measure. 
You can store and accumulate ail sorts 
Of room and area dimensions— accu- 
rately, quickly, effortlessly 

if Panasonic's Electronic Ruler were 
just an electronic ruler with conversion 
capability this, alone, would make tt 
exceptional; but again it offers more 

It i$ a true memory, percent cal cutatoi 



U&v. up r.c-T n 1 



Plllftrni 



Bkwtnnls 



that permits you to compute all sorts of 
measurement and traditional calcula- 
tions, For example. a board of lumber 
costs 7&<E a tout. You run your electronic 
ruler across the piece you need and 
determine that it is 1 656 meters. Press F 
(feet), read 5 43 (feet), press X .76- and 
your cos! fs $4.13. You can even add or 
Subtract percentages for (axes and dis- 
counts. The display reads 4 1 268, so 
press X 5% + and your total cosl includ- 
ing tax is $4 33. Speaking of (ax. because 
of its professional application, the Pana- 
sonic Ruler can be a tax deduction for 
you. Ask your accountant 
In addition toad we have mentioned, 
the Panasonic Ruler features a con slant 
Pi key along with everything else you 
would expect to find on a first rate cal- 
culalor floating decimal, add on/dis- 
count percent, automatic squaring, 
chain and mixed calculations and con- 
stant compulations 
Its housing is sturdy aluminum and 
snapped Id its back is an adjustable 
straight edge guide lor added ruling 



TANG LEY OAKS— An authentic, 
English Tudor Castle and home of 
Camaiot direct. 



Take Ihe very best technology 
from solid state, large scale 
integrated circuits, add some 
brilliant innovations and leave 
it to Panasonic® to create 
the first critical measuring 
device that lets you measure 
road maps, cubes, around 
corners with incredible 
accuracy. 



accuracy. The unit operates on two 
standard AA penlighi batteries It meas- 
ures SVr*" long by 2%’ wide by YT deep. 
It comes with a protective, snap-lock 
vinyl case and wrist lamard. 

WORK WITH THE PANASONIC RULER 
FOR 10 DAYS AT OUR EXPENSE 
Whatever your measuring tasks, we 
know you wilf find this precision tool a 
superb answer machine. It is backed by 
a 90-day limited factory warranty, plus 
Our Own TOnJfiy work -with *tt trial period. 
If during this lime you are not pleased, 
jusi return it for a prompt, no-que&tions- 
asked refund 

r~ C RE BIT CAR D ORDERS CALI TOLL FH El “ 

800 - 621-5809 






ILLINOIS RES SOO'&?2'5B$B 
l 24 HOURS - 7 DAY Sf WEEK _ 
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' Camelffl T ri 



rameloi 

DIRECT 

801 Green Bey Rd., Lake Bluff, IL 60044 

A DIVISION OF UNITED EDUCATORS, INC 



FOR: Drivers 
Aviators 
Sailors 
Architects 
Engineers 
Scientists 
Artists 
Designers 
Draftsmen 



Carpenters 

Decorators 

Cartographers 

Surveyors 

Travel Agents 

Homemakers 

Shippers 
Students 



A Major New Product 

Electronic 

(Ruler 



September is?s ?is 




. .there’s no better way 
to go motoring 
and pedaling too.” 

Auto editor, Popular Mechanics 



Tha Auto Cdltor ol Popular Mechanics 
Magazine evaluated the BikeQug as an alternative 
to mopeds , .. and his cho«3e was the BikeBug! His 
hvopaqe Product Raped, (Dec. 77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
co$f hundreds of (totters mom (Complete reprints 
with our tree brochures). 

Th* BlkftBu# angiiw and Iront- wheel-drive 
unit bolts in rrivrtufss to the front fork ol any bike, 
from 1 speeders to adult tricycles. ft runs up to 24 
ffiph. gats 21 S mpg. operates quietly , starts auto 
maticaily, has a One-Year Warranty, and allows 
normal pedafing, oven with the engine running . 

War nipadof ill-round performance, 

regardless of price, it's the Bike8ug. And Popular 
Mechanics agrees., 

AquaBug International, Inc. 




Dep t PM-9 100 Merrick Rd. Rockville Centre, N Y., 11570* {516) 536-8217 



Ma m* Please Rusti Me . □ Free Brochures 

AddrCvv _ □ A 8i kefiuE : J 1 75. plus HO SHfsune costs, 

Ctq □ MASTER CHARGE □BANKAMERICARD/VI&A 

State 8 Exp, - 

( N. V Rewtonls add tax) □ Over*. □ Cashier'l Check □ Money Order 




Another ' - ' i r I v Car Success Stott 



At 18, rve got my own 
business, four employees 
and a goal to make 
a million before I'm 25.” 

Tlmothv Seward 



The only yreen that jpaws under Tim 
Seward's feet has pictures of George Wash- 
ington and other so honored Presidents. 11 is 
sole goal Upon high school gradual loti was 
to OlvO h tiLlsiliosN i jl Ins nmi jith'I tic siu 
ressful <it it. 

liv'd mad fin art it: In .iibmit innrivrn-diiy 
entrepreneur Gary Goranson, Tidy Cur 
pruiOenA, and (he month he graduated ho 
was on a plane In meet with Gary and LStl 
ustabl i <du -r IT i dy Ga r i i en ler s al a se m i n nr in 
Toronto. 

In busimr&g for only Si JMM 

"'I'd saved enough money Imm other sales 
work I'd dune to pay for i he SI ,000 start -up 
cost," Tim reports. "I knew ihftl it wn>. 
exactly I he typo of business I'd been look- 
ing for. . . EhF? Lind whom you could work 
smarter, not harder ami m«kv uiorv money. 
That's rny motto, you know,” 

Three employee* in (wti months 
Within a month he faired tine rmplav-tm. tn 
ihn second month tin hired thu kujMs a lid. 
he ju»t keeps going. 

■"You hot, I'll make a million bv the lime 
E m 25, and Tidy Cur is giving me the oppor- 
tunity to do it,' 1 says this highly motivated 
you rig husinBSirmnn. 



Our exclusive processus earn big profit st 

Pti’scrv-A-Shiih:™ is Tidy fair's exclusive 
protection Iretilment that govs far beyond 
waxing It's a restoring and sftvsvr- trig 
protxrs& dial puts an astounding shine on 
rjirs,, trucks, vjins. facials and rvrrviitmsiul 
vehicles of ill surls. Plus., Tidy Car’i 
Uphold vry-Gerd 2™ works to prelim t vyfai- 
nle Interiors. Ami there's more! 

Guaranteed performance! 

Our oxetusivi- prEM.es ses protect against l he 
ravages of weather, salt, Min, oxidation and 
pollution. And are guaranteed in writing. 

Don’t rnihH out ! Full -(iitie or part-! imc. 
This in your chance to get tn on an exciting 
business. Clip the coupon today! 

■ mmma ■■ ■ ■ ■ ■ ■«■•■■•*■■■! 



rev car 



Giirv Goransoq, PresridtrrLt 
Tidy f Jur Ins:,, Dvpt. PMS 
1051 Clinton Street 
Itiilfulij. NY 14200 
(71 fl) 030-2-820 
D t'm interested in Tidy Cut? PIimsu m-iicI anv a 
tree 1 4 -pagf brochure un how ( u becutua a Tidy 
Car d«Jtr. 

iVamp 

Aiidn:sB 

Cily Sim-- /l£ 






PM LOOKS AT 

HOMELITE 
STRING TRIMMER 



Away from power Una? This innovative 
trimmer carries fuel in its handle. 

B ecause this tool coats a lot 
more than its electrically- 
powered cousins, we decided to 
check this string trimmer. 

Powered by a compact, husky 
Mi-hp two-cycle gas engine, the 
lightweight trimmer is nicely bal- 
anced and easy to handle. It fea- 
tures a unique string advance- 
ment system which feeds uut line 
to maintain a 20-in. cutting path. 
Replaceable line is available at 
Homelite dealers and department 
stores. Price makes this one a toot 
intended for professionals and 
people with large grounds. — R, 
Capotosto and H . Wicks 



Filter cap la In pistol-grip handle. 



Pre wound spool has 80 It. of string. 



SPECIFICATIONS — TRIMMER 

Mode* ST-ioO Eng-n*: J-cycN. hp, FubI gu-ori 
Cutin>j diameter 20 m Pe oc S « 9* 

Wtui'^nwy. 1 year. (MrSOAdl . 90 days, ownmODCal 
M»mtKlinf t hX'iHib te Div Ol Temnw VK . Eon. 7EH7, 
144*1 CwHrxti Olvfl . ChirtoflB, M C. 28717 
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* RADIO COMTHDUID tram tat tninv^f *r ««JI 



■v-iFrk * 1AHTV n^Ai +aJ 4+y fiii '<wjnA * U- 
CUMTY hi, i«k t t; s hi .hn ,k| M < * caKvrwjiNci 
Ip p|* iphIipI any irt^lur * UCHTIN& firap FlflhH 
PUT mHIl l ll-p * VIMATttl lift pl> Pltort* hr* -■***. 
pttil at tibi-'fkiit J**ri **r<¥*"*l *"1 1-*iiii * IWt 
HQj*f IHTTAUATION in jn* 1 5 Anvn * tAVIF up 
M% !!■**> tpIPT punkw pud PP *< UR htwa dpIiTi,-, 
* i,UAP*NTIID T »r * MCI 
1 HELRMATI C* . Infiartlinh. Ml 4*101 




A Sign Carving Business Of Your Own 

If j*h *111*7 vuJvdikiiii, Ihh l< f*r Jflu E E Fltfn- 
ilnnnl multi pr» tt'llp ulitoinril will, 1 lie Mppilp 
il-l> Ctrvinp Mii-li-i lip «pil i I • Sinn Unvltip Atf«- 
tarifi. ’Inkjbpi LiLhiti.il L iml nllrirlivi went lipa* i» 
eiij^jpLId «i prll m |Miili|,|ij. CriiH J*ur awm 
nl-fiijtD nr ilmplinl i- nnulinn »ipr>^ J^mt im th* (rtr 
biwhiin ji'il prir* ]J»I i ml Iwghn In jilidi j*ur 

gimlilaliiir full mf p«Ff lim-r LllillHH. 



Marlin industries, pr P t. pm-W 
322* F«n Willw Street, Lgn K Beidi. 
Calllotnla 9DBQ6. 



BE A LOCKSMITH 



COMPLETE 

COURSE 
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STOP ENGINE PINGI 

The 1-HtF Van-Flaw will- < - AlCttooi ii-ip$ClCM ,i ihe 
woi|(H>hrsi hH. | h precinctf 1iu>d -mectio^ n-y-hifi'h lor 
motor woh«l*p 

Vart-Fkow sccu.ia.ieip muri lurs engine load end 
■n|«cU Ihfl tafHl ifUduhl Ol wiler Of wfllei 1 -ilcohul 
me |hp iiHQinfl h«d* lO *hop ping |prq. ignihO" or 
(HHomtioml pnd ■mtifOwd *Ilici«ncy Ping tmuns 
h-uf nu<J pal v«. tKOkrn pitlon f inpl 4 fid fMhnr engine 
(fflmpge .n Pdd'lio*vlo rinJuGinp p(wer pndJnnepDO 

Vpii Fkn * ftrtuc** lu*l 00*1 

* Cut* ClltHfl dtpoilli 

* |mp#otMi( *ngdn* dudtMNh 

* P™cn«ty Gonkiik comfauillm 

S*nd $t Tor c«i>log which mcludm fhvpiuption 
irtiClfi hhuE HSjph-.i.rtnJ in A nia,i,r rn*g*j no. pl.ji. a 
variety ol high-oual-ty luel economy and perfor- 
mance *CGP?!i0r,eri 

OfrieMv MM-hfllninim P>odatl, 

» i*- C CHyaeN *¥* Dep! p 
Chahwcirr.il Celii P-1351 
Ph<jna Nq (!?ia) 9$W-fipHl 



SAVE HUN DRIBS OF DOLLARS 

lulld y«u r pure wIRi i P0«TA *\l • m&t 

Ml ICIf WMti.'HWlIMfilM UIKt plklltf dlfllint 
pnl'ln; Mil Mnu a; Id IBP Ibt nilflll HI Ibl 
lit mil. FHi In Ml can Only tin iMpplag 
lacluidd h nad 1 1 tar celileg tO diy nenir 
bad; ivirMllft UUF daUbH*** ™id wiMraer 
PDfURMiH i at D*pi m 
iwibcMiiiidAvi.WficCiiawiir u Qrtioe. 




STOPS YOUR 
ROOF LEAK 

In Just 5 Minutes! 

It's pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through, your roof. You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water „ , , 
from your leaky roof , . , 

But, now at last, the new and truly revolu- 
tionary U.S . Polycoat Roof Coaling! Imagine! 

A coating so efficient* so unique* tuat it water- 
proofs and protects your roof from rains or 
snow all year long. U.S, POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
— no heating — no mixing — use straight from 
the can. U S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar t aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U.S. Polycoal protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, jf your roof is leaking send for U.S, Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 

U S POOttOAT, INC., JSitt Mfelnro Orm * Arlington H*lflMt. III. SOOOS * CJlil 364- SC 10 

-—MAIL TODAY 

U,S. PttLVCOAT. INC. Dept. P*m 

245® Malm© Drive * Arlington Htigjtltl, Ilk 60005 

Gentlemen Please rush me gullctm of U,5, Palyccml, 

□ | Gal. -SO M □ 2 Gal. $26. 40 □ 3 Gml* Due Let -$61.30 Include $1.30 Per Gallon fur 

Pttslujie and Handling. Enctaud Check □ Money Order for total of S □ Charge my 

order tq: □ VISA/Bank Anvericand □ Muter C targe AdCl. No Esp, DW® 

Coliw 0 aeu □ Sdvcr □ 6Wk □ Whit* □ Green Q Aed D ttrii*^ 

(Jfbe ^dkin cav-eri . HJ In UMi Mgiure f«l Tw.i ipllbn^ coven iLpprot . I i.AJ Lli JWvjuHF-rlc-rl Kivr tilkifli Ctfwet 

urrnvi. iio to UK venire feet C overrule Jepe-nJA mi type «F urfut 



Met Nmih 



Aid re u 



City Sn*K i£jp 

DEALER AND APPLICATORS INQUIRIES INVITED * (312) 364-SQI0 •& im. V.s, Myt«* 




wmrs HE DONGI 

Making a Concicte 
Flower Pot! . * * and 

SO CAN YOUl 

Make «nd tell your own 

Ornamental Concrete tlerrv*. 

Ru>*h $5.00 fee B«ek 
•bout Alumlmjen Matdi 
wiih price i tnd producllon Inda rtcreti 
direef from world "j Ijt^eil mold nunuteclurer. 
Over 350 deiigni Id lelecf from. 




Send S5.00 

Today To ■>- 



CONCRETE rraCKINtay CtJMFftNf 



P.0.0QXA» HlCKOftf.N.C. ZKOI 



rFREE CkfALOGDEh 

|Thi n*— A*lf«* Ml tUilnfttt 




s( CeniNl MraniiULci i* 

I no i* 4 v ii I lb I* 1 Wr nfNr iti* 

| I torn in Lrtfhit uid Blwp 
|fekiiL lifiriK yuket¥ r-AP "W 
■ p-nrf WDTTlin . f)Lf(ht tml» 

Sr ire**. <***!*» hand 

1 P *tni*4 rquitren pneh** 

{j*w4lry mi AWSmtirt 

I ridt llimi *r* *r *ur 

I ,ln-l*iv Call or wrll* tc-t*> 

| to r***rv* four (re- i upy at 
| Ihn unlltu* e*t*bofiur 

Avtrex Lid. Dtp: PM9 4SD Park An 



I Ailn; 
\Nei 



York, N. V 1001 ft l2tR) ft*T-»4 1 4 
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finished stock, 



Mold«> 



POW«M*?r! 



Planer 



PLANE 



»parftw. r . , . 
or All In One Operation .. , 

- a real money-maker tor you! 



vour own 



Part time 
or full time- 
right at home 

Men and women everywhere are using Ihis 
low-cost fHSwerJeed machine to start and 
bwild theif own new businesses. ..and 
YOU can do the same Supply lumber 
yards, contractors and carpenters m 
your area wrth door and window trim 
...base shoe... bed mold... cove and 
quarter round. .ALL of their trim. You 
can sell picture frame to lumber yards.^ainl 
stores, department stores . . and direct to users 



The BELSAW Planer; Molder/Saw is 
a versatile piece of machinery. It 
t u rn r nut profi tabl e prec ision moldi ng, 
trim, floorings furniture. .... in all 
popular patterns. Flips t planes, molds 
separately ,. .or alt at once Used by 
individual home craftsman, cabinet 
and picture Framing shops, lumber 
yards, contractors and carpenters 
No previous experience necessary 
Never before haa there been a 
three-way,, heavy-duty woodworker 
that does so many jobs for so little 
coat. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use itf 

Let Belsaw prove 
YOU can do it, tool 

Try it in YOU R Shop... an our 

DAY FREE TRIAL 

•V O Obligation and \o Salesman I ViU CatL 



NOW! Your home workshop 
can pay off 

BIG... 



This one 
power-fed tool 
saws, planes 
& molds in one 
fast operation. 

only the Belsaw 
WILL... RIP 



Only complete workshop 
tool of its kind in the world 

fiirnc rniinh Inmhar inln 



Read what these Oekaw owners say? 

"I * linth 4 |i-|p«r nJir 44 yvAn nr-1 now rrfKtC The 
Hi 1,4* hji! eirittd ii- JliOODP ifi rlrnr frn". „-lh I hr gflly 
tiC'iu- bting i.r r .l|' lar the iMlil Cnvl it'l I he I'n-.l irnml 
fn#rt1 l mi made 

ffstjerl Sawver fia^pbuit. Gng«i 

"Thus mjcbma pjp Par hieII mahin| maray *ul al urit 
bwiiK II is > wry wrli buiil machine aid i emims it rj more 
piuh I rp.i Ilf pitertfii i»r |h« price It dres ewrulh-fig tw 
11} ll wl! ' 

Slephcn hliuPtP OtlAfnilli. P««r4 

"I bought a batch 94 W .1 ilk I m 1h* and »Ftpr p'm’Wg 

■r an ihr BeLum i UguHfifl l enough |p ew Ipr 

IMI Uiififi the cm if l*f riAnri 11 i fill} dors a *md ist> 

Jf 5 CJjik Sp'inylii'lil Qtiio 



RUSH COUPON 
TODAY! 



BELiAW POWER TOClS CO. 
VMS Field Bids . 
Kaniai Cily. Mo. Mill 







BELSAW POWER TOOLS 

BOOS Field Bldg. Kansas City, Mo 641]] 



PIimsl 1 st-nd me complete 1 (iicl#. abool 

PLANER MC1LDEH SAW itnrl 
details about JU-dny trml t.FTi.-r 
I i.ndei SiUmS (hen:- is no Obligation ahd mat 
ni? Hiesman * 'i call 



ET 



I ni.ihn hirH'lurr, Kr.inriF.imri ! loci.', and nan} a|h" 

I I'M J |RV Mr be Lien *M* lla» mil ihd I i:nii iln- I do ta} job 
mlhDOl U li«illl UL*jL 

W W Rdbinwn - f lai Rwl lUinsis 

.. iM IH)«i Hit writ l*n aulicnl} ■ 

"l ffccmwd I hr Baltin Is On m«i usUul iKf ml am 
CMlhmiii i mi hi non uv# qnr rwtj dJ* in Uw WbfhtJtrtfh 
™jel ihae CSbldn l jrl flic - i; * I hmil 1 1 

Jlf hedtfen, f diior 

WilhilHh H i[ jjine 




PHOTO 

HINTS 



Cool it 




Photographic him and paper lasts 
indefinitely if .stored in the freez- 
er. Seal unopened supplies in 
plastic food bags; never re freeze 
opened packs. Thaw before open- 
ing.— Rudy and Marcia Schulze 



Label fable 




To save space in an equipment 
bag. it's wise to discard the film 
boxes. To know which film is in 
a canister, mark top with a grease 
pencil , — Boh GreweU 



Able graduate 




Half-gallon plastic containers are 
ideal fur measuring large quanti- 
ties of solution in the darkroom. 
They are easier, safer and cheap- 
er than, glass graduates , — Rudy 
and Marcia Schulze 
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Own This $100,000 Classic Mercedes 

Replica for as little as $1995. 



The original 1929 Mercedes Ben 2 SSK would cost at 
least $ 100,000 or more if one was available. 

But now, Classic Motor Carriages, the World’s 
largest manufacturer of Replicar Assemblies, offers this 
remarkably affordable copy for the auto enthusiast with 
average mechanical skills, using ordinary tools, 

The Gazelle, replica of the nostalgic Mercedes, is a 
tech nological triumph, ft is easily adapted to either VW 
or Ford components. 

Classic Motor Carriages' World-Wide factories, utilize 
the latest in modem Fiberglass excellence combined 



with superb handcraftsmanship to produce the finest 
custom replicar assemblies money can buy, 

All parts are meticulously engineered and inspected. 
The lustrous Gekoat finish lasts a lifetime. No 
rusting — ever! 

And! remember all Replicar Assemblies are fully 
warameed by a company that cares. 

Complete the coupon below to begin the most 
rewarding experience of your life. The thrill and 
satisfaction of building one of these cars yourself. A 
pride of ownership that money alone can't buy. 



MAIL THIS TODAY TO START PLANNING ONE OF THE MOST REWARDING DO JT YOURSELF PROJECTS EVER 



D Enclosed is JS.00 lor your 20 page 
cukir catalog, full information 
8t consumers buying guide. 

LJ Enclosed is S20.Q0 for assembly manual 
piui 20 pd/ge catalog: full information & 
consumers buying guide Q Ford. □ VW 

Please charge my 

Master Charge _ j _v' , Exp. date 

Brink Amerfcrard / / , Exp date 

American. Express _J . /Exp. date 



Name: 



Address: 

City: 

State: 

Home Phone No : 
Office Phone No,: 



Zip Code: 








200-K South Federal Highly. Hallandale, Florida 33009 
Telex: Replicar HALA 5 19225 Tel. : 1305) 456- 1500 

Factories and Sales Offices' Honda ■ California * Canada * Mexico * Brad! * United Kingdom 
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Celestron 



Telescopes... 
Telephoto Lenses... 
Binoculars... 




PNrtOB. 
tv Cetaslran 



Defers 

Inquiries 

invited 



telescope, 

Celestron 



Celestron International 



2635 Columbia Box 3570*4 
Torrance. CA 30503 



egfi 



Sgnd $2.00 for 32 page 
lull color catalog on how io 
select and use a Celestron 



PM LOOKS AT 

MN SANDER 

for Hoesyisrs 



4" OJ5C SAWDER 




SWITCH ' CROSS GUIDE 

This 4-in. minlsander Is fine addition to 
serious miniature maker's workbench. 

T he first thing about this tool 
that impressed me whs the 
accuracy and craftsmanship with 
which it’s made. This is a tool de- 
signed and built for use by profes- 
sional and serious hobbyist alike- 
Themgh the price tag may seem a 
bit steep at first — nearly for a 
miniEiture gander — it’s a too! that 
is a delight to use when prerise 
sanding is railed for. Self-adhe- 
sive sanding discs are available in 
tw r n grits from the manufactur- 
er.— tf.W. 




FlnO'-g.rl L Mb-adhesivo disc sa ride mller 
Joints quickly, accurately 




Sander hat a 4x5-10. table, and a 115-v. 
motor. A 230-v. 1 b also available. 



SPECIFICATIONS — MINS SANDER 

Di*t *«*■ 4 in, 

MtHV Vir hp, 1 T$ V 
WMgbi: eitw 

Pnot: IW.&Q {rncKid* an adAHWial U ro maiMnq nnC 

handUngl 

C*ira sanding dm Mine or warge'i package of itvw. 
U.H 

Urvi cwnn compute wttft n*r*g** 

Jormac Inc . Bo* 2705, Enxmghotai, III 

flSToe 
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NOTICE! 
BANKRUPTCY 

and Financially 
Distressed Merchandise! 

W* ire miinon^rO liquidators ol luge 
invet1tOr|*y that muH ftp quickly told Jt 
Me Pi (ice price*, became qfi 
Ca nk mplcy 
She rid '5 sale 
Bank loan farvdDburr 

insurance claim talvage 
Manufacturer’! overproduction 
Last year’* model* 

(i your company On)? ilieir in any 
the ill uilinni lifted ibcr< and n ratced 
to sen lirgi inventories (or immediate 
cash. call u s. Only product! in perfect 
operating: condition (or flight blemibhef 
that do not affect Operitirtg efficiency] 
wilt be considered, 

All inventories we liquidate must be 
priced to sell BELOW DEALER COST 
or BELOW M AMU FACTOR EC COST. 



Rockwood drill press by Cummins 
Machinery with ball-bearing %" chuck! 

Grpal for siidustrifll Use nr home workshop! 

Hcre f t a neawy 1 diuty 1 t*" r drill press al a 
fantastically low liquidation price mat's 
even [ess ihan those little “liny" models! 

Tbit heavy, ICO lh. '-brute ■’ has all the 
power, all the “guts 1 ' you need For fail, 
cm Doth drilling into steel, c»t iron, alu- 
minum, bravi, wood, plat lie. Head and 
base are ma£r nf ilroriq. Tin engrained east 
iron. Heavy waited machined column in- 
creases rigidity , cuts vibi at ton lor i moo I ti- 
er operation. Standard hEMfl 5 & frame. 

Oil table swmqt 360° and tilts 0° !o 4 Sd. 

Precise up and down movement of table 
with rath and pinion, fl eeessed light in 
head gives tj right iltpmination of work. 

We dropped the price way down low to 
tell them FAST l Order your* fight away! 

• Capacitor stn T t 1 1 Q V motor; grounded 
reeeplicai 10 Afflpi, 

• All belt pulleys on baFI bearings, S" 
largest puiiey do spindle (high torque). 

• quick nlcatr belt ted sign. 

• Chuck i> if 9" Mb, j J.T, Arbor. 

■ )i" x 17” base, Z-7/4" column a/jm. 

• Height 4 0 Vi”; weight: I 50 pounds, 

■ spindle to table 1 mix.]: lS'-i" 

• £ om die to base (max.] : 2 3 -S/P " 

• fi'/i 1 ' f rum spindle center to stand base. 

• 1 1 Vdiim, oil table with M T ” groove*. 



INCLUDES MORSE TAPER 



MUST UQUINTE 

AT FAR BELOW DEALER COST! 

12-Speed, Heavy-Duty 

% hp. DRILL PRESS 

FACTORY NEW! PERFECT CONDITION 



Reg. Retail: *695.00 



how . . . wmie they last: 







To order, or to- 



C.O.IVt.B. Co. / Authorized Liquidators Dept. pm -979 
3258 Wlinn#haha Ave, S,, Minneapolis, Minn. 55406 

Enclosed ii my chnrF ur money drdiM for $1 98.00. Plfliwo sond ihe IS-mpewd 

fi QCA V vl.jOi J Drill Pro* 1 * 1 will riay (Fie shipping charge lo driver upon delivery 

!_] Alto ■end chn Vno Attachment for only S2fi.no 
(Delivery time: eRfrfexInrmtdly 13 woek*] 

PLEASE PRINT CLEARLY 

Me me 

flddmi. _ 




Vise Attach m on t . . . S2B.0D 

Fur max I mum clamping, hold- 
ing power, stni’i raw iaces; 4" 
jaw width. IW’iiwdipIti, 3^i" 
Jaw opening. Cold rolled steel 
screw. 



sx questions, 

pnone Toll-Free: 1 - 600 - 328-5002 

M nnvfuln r*idir>ti cnll ChlPsct, 



A big, 
160 lb. 
heavy, 
weight! 



ONE YEAR 
PARTS WARRANTY! 



city. 



Slate 



Zip 



CiOaM«Bi Co* 

AUTHORIZED LIQUIDATORS 
qf M.tmil.TctmrrV Overproduction 

32!jfl MINNEHAHA A V F , / MINNEAPOLIS, MN 5D4Q6 
PHONE: 1f)1 2) 729-2345 
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If you thought "Swiss-Precision" could only be 
found in watchmaking, then you don't know 
about our power tools. 



Only you know how good your toots have 
to be, When ft tomes to woodworking 
fnochrtnery, they should be better thprv yoy ore — 
even if you're otreody an accomplished 
c rah sman. Therefore, you owe it lo yourself lo 
leom more o bout our Swiss-mode line of INCA 
ifotiona ry power tools whfch we sc! I throughout 
these 50 notes. 

Take the TO - ' Cabinetmaker's Saw, tor 
example. 1 1 has a ‘JQmm (25/32'" ) oi'bor al the 
blade for strength und rigidity where it counts. 
The table castings are tough, precision milled 
alloys cmd the guide roils are oircroft quality 
extrusions. All the motor rotating pans are 
dynamically balanced. The bottom line iso 
machine thai tokes higher (codings and gives 
you less vibration with o truer running saw 
blade. 

if fact every one of Our INCA sows, pinters. 
planers and shape rs are built to quality 
Standards which are becoming increasingly 
hard to find in this country, That's because they're 
mode with the same pride of workmanship 
as the Swiss put into their watches. 

Ourtdtolug is a 
good place to begirt 
your comparisons. 

We wont you to be 
as good as you 
can get. 



Garrett Wade Company, PMi-9-9 
302 fifth Avenue, New York, N.Y. TQOO I 
National DbtrlbwHofl 

Gentlemen: 

U Send ms your INCA catalog. Enclosed is $ ] . 
T I Here's onol+>er $ I for your 108-poge totobg 
of quality hond tools. 



Nome 

Addnes* 

City State ..Zip. 



leucemia 



research 



countdown to cure... 
it’s a matter of time! 



It’s a time for caring . . . support the 

leucemia. 

society of america , inc. 
National Headquarters 

21 1 East 43rd Street 
New York, N.Y. 10017 



This space provided as a public service. 




HINTS 

FROM READERS 



Bamboo nails 



Short lengths, of match-stick 
bamboo from ah old window blind* 
or slender bamboo dowels from 
pieces of bamboo pole can he used 
to reinforce fitted joints. They're 
stronger then wood dowels of the 
same size. To make a round dow- 
el, split a blank of bamboo and 
drive it through a bole about 7/Gd 
in, in diameter bored in a steel 
plate. With the same size bit, bore 
a pilot bole in the joint; anchor 
bamboo with glue. — W.E. Burton 



C-clamp handle 




For more comfortable filing, add 
a C-elainp handle to file end as 
shown. Use ordinary handle on 
tang for safety, — K. Patterson 



Colorful metric tool ID 

Label your metric wrenehrs by 
placing strips of brightly colored 
tape around the handles. In this 
way you can easily distinguish 
them from other wrenches when 
both are in the toolbox. You 
m ight want to color-code the met- 
ric wrenches to identify specific 
sines , — Brian Ward 
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New Concept 




Homeowners 
in „ 

Motion 



More Americans are selling their own home and saving 
the commission i Here's a report on the newest and 
towest priced safes kit 



All acfoas America homeowners by the 
thousands Si 'e selling their own homes end 
coming out way ahead in $S$ 

You can do tee very same Ihmg - and 
pocket the huge commission you wouia oiher- 
wise hove to shell out to ihe reel estate 
person who sells your place 
Let's (ace it When you stop and mink, 
who Is in Ihe best position lo show oil your 
home to best advantage? You or the real 
estate person? That's an easy answer. For 
attar all. (hat real estate man or woman has 
never actually lived in your home This is why 
thousands Of homeowners, much tike your- 
self, are saying "I'll sell (I myself" when 
approached by real estate salespeople 
Why should YOU hand over your hard- 
earned money to a total stranger who 19 
Interested in only One thing ■■ that big fal 
commission ’ 

A TREND WHOSE TIME HAS GOME- 
RUT YOU HAVE TO KNOW HOW! 

As important as showing of l your home to 
best advantage Is, there are many more 
things you need lo know to salt your home 
quickly and for top dollar- This is why a 
bmnd-new Kit has been developed - icib t ror 
the homeowner |t is called "THE HOME— 
OWNERS IN MOTION SALES KIT " 1 1 contains 
everything you need to sell your place 
yoursatl 

For example, you'll discover how la ad- 
vertise to bring in the prospect by the droves 
how to pripu your hOusu 1 7 aiypa in 
prewiring your house for sale when and 
where to get an appraisal til you need onei . 
what 10 say whan a prospect calls how 
to turn a "Maybe we're interested' mlo a 
"This is |ust whai we've been looking lor 1 '’ 
But lhat'm not all 

This Kii is so complete that you can lake 
Li and watch your house sell almost Immed- 
iately All you do ■$ follow the simple 1 -2-3 
steps, written in plain down (o-ea/th English 
Batoru you know It, you'll bo grinning all the 
way to ihe bank. 

WHY ARE REAL ESTATE PEOPLE 
WORRIED ABOUT THIS REMARKABLE 
SALES KIT? 

For one very good reason They reftlife 
that this easy-to-use HOMEOWNER'S SALES 



KIT could make a big dent in their business 
Never before has there been such a totally 
comptete and easy-t^undemtand tool avaitabta 
to the Average homeowner Maybe you have 
never sold your home before II not, you 
may nol realize that the sailor always pays 
(he commission >- met the buyer For example, 
lei's say your house brings $05,000 Thu 
customary commission tor ihe real estate 
person is 6% On a $65,000 sate. Ihat 
comes tc an astounding £3,900 Yes, That 
moans you actually have (o deduct £3.900 
from the price your place brings With this 
amazing ,ind extremely heiptu-i Kit, YOU 
KEEP THE $3,900 YOUflSELF 1 ! 

CONTAINS EVERYTHING 
YOU NEED FOR A QUICK 
SALE AT A VERY ATTRACTIVE 
SELLING PRICE 

Even though you may nol know a single 
thing about real estate sales, you don't have 
to worry one minute This Kit tells all Plus - 
pi trtlys yog all the papers you rwod. including 
STANDARD contracts With easy-to-fOiow 
directions on Ihelr use Plus FOR SALE BY 
OWNER SIGNS OPEN HOUSE SIGNS 
LISTING FORMS. BINDERS CUSTOMER 
INFORMATION SHEETS EXPENSE SHEETS 

PROMISSORY NOTES FIFTEEN 
FORMS AND CONTRACTS ALL. Plus com- 
plete details on lmancing--how to work, wiih 
lenders, who 10 contact, what to say, how to 
SELL your place FAR FASTER than would 
be possible d you turned ■( o-ver to u reel 
estate person who has other irons in the 
fire 

STILL MORE HELP 

Along with y-our Kit you'll receive our new 
publication whiten and copyrighted by Home- 
owners in Motion e Milled "How To Sell 
Your Home Without A Broker " Plus all about 
FHA, VA and conve niiQiia! Loans ■- all in 
f*asy-lO -understand language Plus Exciting 
news On how home owners cIdse.- sates tester 
by using the "Homeowners in Motion Sales 
Kin" 

SEND FOR YOUR KtT 
TODAY ON THIS UNUSUAL 
MONEY — BACK BASIS: 

you don't risk □ cent So send lor your 
HOMEOWNER'S SALES KIT right new It 



w*lli be shipped to you immediately by return 
mail with thrs honest guarantee It you don't 
agree this Kit will enable you to sell your 
home wiShin ONE MONTH, ship it back tor 3 
full refund And you have 30 whole days 
to decide It you want to keep it and use ■>. 
Could anything be fai'er lhan Ihat"* You're nol 
really "buying." You're simply "frying ' Make 
your decision AFTER you have actuary seen 
Ihe KM - it's going lo be a very happy 
Surprise, that's 3 promise 

OBEY THAT IMPULSE 

If there Is even a remote possibility that 
you li want to sen your place soon send 
oil lor your Kd today Don't talk with n single 
res! estate person until you have seen this 
krt yourself Remember, you ore under no 
obligation to keep it whatsoever. 

High l now. vow to KEEP MORE OF THE 
MONEY YOUR HOUSE WILL BRING To 
order your "HOMEOWNERS IN MOTION 
SALES KIT," simply send your check for 
$19-95 plus $2 DO ror postage end handling 
to (he address shown below Or erudit card 
buyers may call out Sa hour toll-free number. 

The Homeowners In Mofion Sale 9 Kil 
comes complete with For Sato By Owner 
Sign p9"xt&"). Open House Signs and 
Fifteen Fdrms and Contracts Pius our 
new bodk "How To Sail Your Home Without 
A Broker" 

We are really proud to offer Ihis sales 
kit We hope our eiforta will make IKe easier 
and more profitable Older your sales KH 
today, l( is absolutely guaranteed If it isn't 
everything you expected and mo-re simply 
return it tor a lull refund every benny 
including our $£.00 postage and handling 
charge You can't lose 



■fW'Homeejwners 

Mi ,n Motion° 



One Homeowners Plaza. Box 60? 
Depl HR-7 

Herndon. Virginia 22Q7D 



Call TOLL-FREE, BDO-6 33-129? 

In Maryland Call. 800 492 1275 

ASK FOR OPERATOR * 117 
Homeowners In Mellon 1976 



WOODWORKERS! 




6 l*uei pe* yc«r ft* Hlly ITQO 
UtMiKf toff only HJ.W 
FflKign nbet, Add 12. OQ 



Sm4 rUvci w htf w*t l*i 

| The Woodworker's Journal D*pt. 5 m 

I -Simurt l-anr Wuhin^™ nrfmt, CT 067*2-1 

| NaiTK 

J 4ddreu 
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T * Once j Day 

Keeps Bad Fifoatn A way 



TONGUE CLEANER 



tot ClHfl Irttn bro#1h — Ihf natural fray 




• ftottci lhir 
laflgua brushing. 

V«r (IfitUn 

• Safi lo ifit. 

Nu [lUiini 

• fatr !» us*. 

Tikti no iwt 
thin 15- if candi 

• fnshfns brtith 
Baau 10 smoktrs. 

• Rtduct* plmiif 

build -op on tntlv 

• Slunliij si i«l SinitiTcd Easily. Inti hfelimE. 
- CIimi when loath brush cannot . al the far 

tintuli} and ot lf( langut wtiin most df posits 
l#rm. and vhrr* it \t djHitoM to brush Wrilboul 
loir of nami 

• Fltaibli U ihip« Fwn cbildtan can aisily adapt la 



its use & divtlapthQF0U[*i oral byiiEntH an early 
If*, li t tun for itrpFn 

• AMrictiviiy pachiEid Mlifca? thought! ui gift 
yur -found , 



A longue straps has been used in other awnlnei I Of 
?00d yoKS More J, mole dentists and oral hygienists 
now believe that removing the iteflosits lioffl the 
tongue— which «m* rouiinc puclicf tor the ancient 
Romms add IS still common m the Cnenl - not only 
Himinatfli S ma|i>r cause Of bad tn«ath, tiul sharply 
(Educes Ibe number of those plsqirt-lwmirtg tutlerii 
that lead to tooth decay for CeniuneS I Hr Dnenlals 
haverfint un tungue c Irani h* OS a hltur It method 1m 
1i«sHtnwg Ihe breath So no* -became a tooth brush 
isn't a luiiy effective loot for the purpose— there's uw 
I ity tongue Cleaner Hhal makes daily lonKue Cleansing 
quirk and pleasant, and tosls sn little lor a tMttim* 
implement Money back guarantee 



VEfiK ENmimtHI D 1 tor 14 OS 

101U N KlefcayMto. Dept Pil l n 3 tor 10 OS 
Shewn**, OUa 74M1 □ 1U tor J4 15 

Air ppH 

mys* anu Canasta 



I Build this beautiful Dome js -I 

I Home by I 

_ nnpenliun, rant rnprqy e-fhcipfll homo- availabto Cun™ 
| be easily assembled by one or Iwtr people Saves I 

greatly on buibdinn C-0Sl5 and SQ*b Cir more on uli|iHe!5 
PriOrs “(lari il Qur P ;tnmhg Kir has 9fi inciting! 

pages- o 1 jiicKdabie home passages Irani 700 to i.sooj 
satrarr- Inf 1 SoritJ tor yrujrj. lodpiyi g 

O I'li'-I-. riivh III- y-fmr Hl"4 3E page Hill CO*or tala- ■ 
■□g and Plan* UovX i -in' irnnlosrhq S-'l 00 ® 

O -M“1I -ii 'nil "■!■ I i II Mont*’** Pome* A*Kmh1y ■;; 
Mintul Imi i«i nlijili nru' S:- i ■; ■ *■ 

■Mt | 

ipailll , * M 
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I 

ffi CUT lliTE Itr 

1 idf/SOki 



IKHflKV DOHf E 



Dept 15 7. P C. Boa 5621 
Riverside. CA 5?Stf 



LOG SPLITTER 

Build a tetter Hydraulic splitter ihent you 
can buy The do's and ctont s on pumps 
cylinders, reservoirs, and valves. Mai! 
S3 50 to 

MORAN Mfg 

4146 Beach Hd. MEDINA, OHIO 4425G 





j ust”p~ublish e d aa~ n 

the complete 3ufD£ '0 TV 

CARS 

160 P ages 



ASSEMBLE A DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 



Thf AH-htow 1WS All CAR GkJtOC hav <1 ml 
Wan< then up entiling toU-ilrv ipcvnit cru hit* * 
lr» ■ df plb arlhdfl* * [>f|*iliM|(#Vlfw* ^ Hg.,inrNp* 
Oirwcto-ry S*ctlon * Munan'ds d photos rnfv>?i 
Mioi-v pubtlDuo * Up - to (to ir pr>ci> BBinpafriionk 
* Hnw-Iu'l * SpcailicsUiorm * Lin «r ydUi|*M 
Iraturv* * ParlR ■ GadqeH * Itrmi'it ■ * And 




H-lWf LpNPill 



Civ *l*ln rip 

t# Ol, Mdjvey R*run(T JP Nor Cn mpitily £*PN ff*4 



MNJCAtS ■ 
«0401fJ*S 



ITOJfCS 

i riMftj 



AwtfQuri 
«tfG6fJ! * 



i VAPfS 

«jor 



□ 



O I7P61tJ)0Kt □ i&Rujh Moil A Fgreigrt 

Sond Today To AUTO LOGIC, INC. 

P O Bo k Urpl PH-m 

Wiirmi nqi on. D£ 



J 



SOLAR POWER 
TIME PEN 

Be ilw first to own, Elec- 
tronic Digital Watch and 
Bell Point Pen Cornbi- 
naticn. Stainless steel 
barret. Great Christmas 
gift. One y t. warranty 
parts and labor. Allow 
four weeks lor delivery 

Mpdnl N6f 5P S luraclirin LCD. wlar KW fy6.fe 

Model NB65C - 5 lunctod LCD pe<> w.tKh «9.ftS 

Model NB5SE - b tonefflon L fc D peo iv.i?:h 149.36 

ShHJ chqf H .TJ Ohio iwa. S.S la* 

Mary Gaynor, 4400 Clarkweod PHy, #Z0S 
Warrens ville Hfs.. OH 44123 



16 pages of hard'to-lind bases, move- 
nrnents and working prirts for aJI types 
ol home shop projects not generally 
available to the home craftsman. Some 
irems are semi exclusive AH are offered 
lo help you design arid develop useful 
articles of lasting value. 




PROJECT 
SUPPLY 
CATALOG 





WOODCRAFT 

Dept PWS9, 3 1 3 Mon r vale Ave 

Wnbum, Mass, [flflOl 



BASEMENT TOILET 

FlulPtt* Lib to >ki!l,ng m*ii gr wpl-c 
rank by pO*r*rPLil jHi conl*.rMnJ Cgntp 
gp*r»l*d by ftorrriil «*tor CKHlurt Nsq 

tjigg^g up n«K!, C»tg r#*i*i*ny r^v^iy 

^in*lr*0 M*fc# i>**r 1 into g*m* 

nSom am ipirlmenir *ilh p<imj 1# (j*lh 
W^il* to( Ih«j l>H-*#lM,r* i>5qyiiri*j ulyirnS 

DOSS MFC 0*p< J ?h Bn» Mouildrt Tmv TFDK 




Build this 
1-hp versatile 
air compressor 




There's no end to what you can do wrth 
an air compressor Yo-u can spray paint 
with if. inflate, sandblast, rivet, clean 
fme parts with a blast of air and use it 
as a vacuum pump Whats more you 
can assemble this versatile 1-hp air 
compressor Irom oasy-to-round-up parts 
for under $200. Foe complete plans and 
in si ructions send $5.9$ to Air Compres- 
sor. Popular Mechanics Plana Service, 
Bo* 1014. New York. NY. 10019. 

Popular UKhpuhl 4 4 P*P14 h 4JM «f Mm HlfUlfMl, 4 
BH*|ieri pf THE HEAR ST COFtroiWIION 



22S POPULAR MECHANICS 





NOW! FORGET GAS AND 0/1 SHORTAGES! 
This Low-Cost, Revolutionary , ilectrk Baseboard Healing 
Invention fnds fuel Problem -and Provides Advantages of 




HOT WATER HEAT WITHOUT COSTLY PLUMBING' 



Permanent Systems for Entire Homes— Portable Models for Single Rooms 



Now— in spilo of todays tuer shortage— your 

family can enjoy wonderful indoor comfort In 
coldest weather, Provided by INTEnTHERM’j 
soft, gentle, uniform, floortfr calling hot water 
heat, without cord floors, drafts or too-hoh 
too-cold periods, that's not only economical 
— but also the safest, cleanest, most health- 
ful heat op the market today, 

IN TEH THERM'S System at Hot Water Electric 
Baseboard Healers Costs Much Less to install 
and Maintain than Cnnlfil Heating Systems, 
Because it requires no burner, boiler, liifnacc, 
pipes, ducts, flues. Chimney or fuel storage. 
tNTERTHLPlM Heaters den^t Couse a fire, 
scorch draws, burn child or pet. And don't 
oarboniae lint and dust particles. that dirty 
turn ifih i riRS. irritate nose and throat — or bum 
plastic partitfes into toxic vapors, Recom- 
mended by many allergists. 

The INTERTHERM’S Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube Inside of which an electric beat- 
ing. element and a water and anli-irecre solu- 
tion— which never needs replenishing — 0M3 
permanently, hermetically sen led. Electricity 
heOls the water solution. Thnti shuts off. The 
water continues giving off heat — maintain- 
ing temporature rie sire u, while sowing money, 
INTERTHERM INC.; Dept. FFW 
jsdd Park Awe., St. Louis. Mo. C311Q %a 



Portable Models for Single, Hard -to -Heat Roe mi 

plug into llS-voll outlet. Easy to carry. 

Tell Taur Electric Contractor, Biftldar tf Archi- 
tect You Want 1HTERTHEHM Healing, And mail 
coupon for FREE Literature and FREE Eactory- 
Enpnmitril Heeling Layout of home you plan to 
build or remodeE, if desired, for which send us 
plans or room measurements. No obligation. 
Available at Leading Electrical Supply Houses! 




WAIL COUPON FOR FULL INFORMATION 



I INfdtTXfKM INC, I brpt. rr-6W 
! MM Park An,i It. Lauii, Me, tat I* 

! Pieese lend me FREE Brochure which gives full j 
I inigrmihQn end prkei, 1 

!□ Lnctoied ait plans, or roam meisuremenls, Of j 
: i mu nr i plan 1* build <k remodel. Send me i 

i Frtt. wUioul uul'iret-on, a factory engineered J 

1 Heeling Layout, 



| Adtireti lif j 

jjown ...Stall 




Build this 
rugged butcher- 
block furniture 



Btock maple furniture combines clean 

madam styling with fugged good looks 
to make this table, chair and sofa look 
groat In your jiving room. All three 
pieces are made from 2-in, -thick maple, 
chair and sofa are filled with loam 
cushions for deep seating comlorl. 
Plans Tor making all three pieces cap be ob j 
lamed by -sending S7.9S to Butcher Block 
Furniture-, Popular Mechanics, Box 1014, 
Radio City Stalion, New York, N.Y. 10019. 




Telephone Answering 
and Recording System 

E li mirmln those ot»cerffl TCiaphOf* call* 




MwW i *0G i* * lun* cn*i latecnon* mawi* and recordm? 
ayalem to* hying "Pwifv* C*H Conker whch Bitova 1h* daw 
lo HHund (K t a Bilmwird to any individual rrutinapamithi lap* 
It laaltirflB. variable tnjiflCHhfl annoMneamartl KHvgth twfwwHi 
i li-j 2£l aoMfada r hr, CfwIVml 'rtd*n MHfM, frflCH Of ClHt 
HKfhinthl MP IV ?G Of » MBOntfl in tonglPi A nno 

dptay pi vfleh njyrfi* fa ariiwVf on on* eH lour rinat Tbo c<fa . 
vfinnwi voAirre tentim jlinws th& uttn to montfor incoming 
can* and ir*i#*rnwi on N tf imm*di*la importinGs, dim 

i ruling irw poaMwty tf Qbaean* Phon* Gall* Th* hanOr 
pocMjil cod*f nrmiwu you to £h*di *our pWana lor m*faw* 
Iron n*iy UrUinhiYM mV the world Modal HOG hai a 50 day 
factory wamarUy Uu your Maatar Charga, VBA card far tan 
sorvtc*. pefstml cheexa *r«inHd lot bar* rtwranc* eauUng 
a wngmy *Nay fa onipPMmi Order yomiloday, rtkfaa mUfro* 

1-600-255-6369 

Sparky'i Home Electronic Center 

11489A. Oak Park Mall 
Overland Park, Kansas 66214 

Send t2* for gur Electronic FftKtUCtB Catalog 



<4 



ONlV 



$29.95 

nul l? m HMflifli 

ANCl -MAWU. IMU 



ORIGINAL 

w.w.n 

HELMET 

iW»r A atPLIC*t nOY t« W*& 

COLLECTORS! FAE* FULL-COLOR CATALOG 

WW II Utdlll, C'1>' ftl' lull Muoi W'l I K) > Ul 'HTVi* 

UNIQUE IMPORTS. INC. Ovut PM-0» 

ft) IK3H IB BO SuTtftS. LANE ALEJWNtfalA VIRlUNI* JS3 M 



WISH BOOK CAN BE YOURS FREE 




NrKilltean Supply, t'HfcrlU Jahtnun City. 



TILLER USERS... 

Can your machine 
do all of this? 

^ Handle with just ONE HAND. 

* EVENLY breih, turn L till »il, 

if Shred vegetation wiliibut tangling. 

* Leave NO WHEEL MARKS tr FOOTPRINTS, 

The TROY-BILT" ROTO TILLER-POWER COM- 
POSTER can do all this and mnre! That's why 
serious gaidijners consider if the 
tinest tiller available. See for 
yourself! For complete details, 
OFF SEASON SAVINGS, and mt 
24-page book lei Clip thrs arid 
mail today to 

TR 0 If- RILT* Tillers 

102nd St. L 
Ninth An., 
Triy, N.Y. 
12110 




IMOTrgiiT^ **(• nu*T-Pi»*r CMti»it«n 



j Deft. 9Q119 
| 1 Bind St 



& i«h an.. Trtf, n.T. izm 

Plri-it in* th* wk*H it«T a-t tattr 

|tl| TV) Hale TiUm iKlvdbti pricti md OFF- 
SLdSOri-SdViMCS 41*« Id HTcct l*r i llmltnf 1i«f. 




* Hu 
Bur 

* Solid rook maplo con 
abortion ( 22 & Ibalj 

* 3 \as via 

■ Ragged 1" thick 
kwAlnalod lop 

■ MohIvd 9" x IS" vll 
tiw will hold *v*n 
dpllurtfl work 

* Adjualabki tag iov*«*n adjuai 
worklMncti U uMW floor iurf« 

- EpUty diHUHmbln tv moving 

* Aviilibta in Ml inf rn. cool 

- Option* lo* HU fh l«ri df<w« *ibo 

until now, quality workbonctw haw u*u*Uy 
bMi too topantlva and too wnalL Thu hug*,, 
*xtrem*ly v*raalll* banc* la available blrect 
tram tha lactrty ait an incradlbly low prlet, 

Ointwn Way ffwaa roh, Q*pi, MlMW 
TO; OarOan W*r Ptaawal i. D*pf M190W 



W*y n 
ta, W 



Pl«*M **nO mayour Ira* mlormotioo about 1h* 
Naw Gar ban Way Horn* Workbench, Including 
drrialla on Iht buHd-U-ydunafl klta 



H*m#_ 



Addrni 



City . 
Slatn_ 



-Zip 



SEPTEMBER 1979 229 






SAVE up to 90% 
GOVT. SURPLUS 



qEVBf D EDITION 



t 



5urpl ui irtd pHwr btrgi irq gildn 1 
Induil ri |! . ml j. m*nn(. Hraill, 
1U19. hudem k mpii Iqp hebbynt. 
(mKluniC, UmojTfcin autdHnmin 
Our 34th Annuil dtUvs 1<nd Ut 
■mi> (nr *1 la« ntri fill dt im i>) 

tmomumw. 

IS4H l j 1 >I lir Or . Hlipl pill 

1*0 6c mi. Culrtr Ciflj. C* «l» 



Nun* 

Atfdr**!— - 
CHjf 

_ 



■ ^ i(p. 



PUMPS 



BUT DIRECT £M0 SAVE 

Or# r, - III * C-rcuillE ► SpUb 



. M««f avly UN btinnj pump. All ms 111 , ruiS- 

prool Type HE. SI i Idle is shill. Use Mi HP Ur 
tarter ] HP L ?DD CPH 60' hi|h or 3.000 
' j;PH jy well. 5.300 GPU mu.. 1^* In; 
1* pul. fit; i n or direct drive. Sit, IS 
le P wen' I rust nr das. Drone* heir ■ 
in* To 2 <90Q CPU V' in, Vi" nut Hi IS 
ABO S3 pitot A hndHf . Merer *kN bitnrtlM. 
LAflAWCO, Bn HwylbG, Bilk Mead. H i 01592 




PROTECT VALUABLES 







■ i iif tg-imltd m 

Mi 

• Luts Mi in 
artuury dactoteJ 





■ CMWltto 
pdifctom bi 
HKt Mtrwd4AS 
tcWri 
« JOdifMoner 
Beth OviriMH 
imd fhfeE v ™*rp 

* |] ISilUppni 
iTtfjJ 1E4Z4 El I 

n r wm me Sim in 

Story ik r p&'i us (intncir nU. 

P»S 

Mail It 

0«pt H6-S Bon 300 
Seiden, Me* vork 1 t?8+ 



Rockwall iptMl-fllK Sander— 

Palm grip design (or one hand 
use. Thumb control switch, ofl- 
s«t pod for i way flush sand- 
ing, lLm OPM. IB-* ams 
BMdngr i/M" Orbit, SI 5 V. 
Direct Motor Jo pad design, 
Pad sin W x AW\ Add *5.00 

(PT Shipping. B*fl. SA7 W 
UAD[UA]-RJ , .... 149 90 



SILVO f BRAND NAME} TOOL CATALOG 

THOUSANDS OF EXCITING TOOL VALUES: 
Stanliy, Wan, Speed y-5pj-*y#ri, Milwaukee^ Ftocfc- 
wtfl, Dreirolj Ski I, Nithfitwn, DU tan, MM tors 
Fptht, Helloa. Welfsewr Plumb, Kennedy, Muot. 
REOgld, Crescent, Vise-Grip, Audel Bonk.*, UnlMtt, 
Wit*. ChAnneJ-tort, General, Pony CJ(jmp* and 
many NaUpnafty Advertised bran* of tools and 
supplies. We ship Cmt lb Coast at prices hart 
to boat. land JIM rtf wr big SfLVO TOOL 
C ATALOG today. 

SILVO HARDWARE CO. 

sh ntotoN p.. Dm, him, phiii . Ft imzs 



110 VOLT AX. GENERATORS 

60 cycles,. 3000 write. WT, E7 pounds. 5" r ID - FanWl 
*™on irum -cir or pckup Oportoas, T V AH po*gr ir»r- 
Qw 17,000 n service TMs is cmr ?Wh year Guaranteed 
6 rnomlhs tug* 00 Otx *1200- *311 ijunereftjf naadi no 
battery Special price H390Q Add ja 50 tar postage A 
handling. tar l*h 

VIRDEN PERMA-BILT Bo if 7160 PM 
2821 Maya. Amarillo. TX TB109- 
Pfwn*; 40C/35S 27«1 




Use STR ATE-CUT Cut! mg Guide witli 
any OO-rlflbl* Circular Uw Mg saw or 
router Eilends to S 6 reducui to 51" 
far snort cuts, and portability Clamps 
Id ppneltng doors and OlHer Jong worK 
Rip 4 x8 s heels down the center inm 
1 16 off a door Make precision 90° 
cuts, tapers, angles dados bevels, 
grogves Unbeatable for scQnna wall 
board Guides utihly kmle Hero's how 
thl| jlurdy aluminLim tool works' 




0) Pale hied connetior joins snd aligns 
(!) two 51" guide seel ions with four get 
•trews OJ Ch; lamps (*) Btteeh guide to 
work. Tool follows guiding odga (5] 
Clamps and illu9lrtle<3 insttuClIOOs irCl . 
only tl ft.95 plus £2 DO shipping and 
handling, USA only. Send check or M.O. 
It)' RA H. PRODUCTS, Departmenl M-3Q 
Box 23428. Mhlw . Wl 53223. MONEY 
BACK GUARANTEE Win Res 4 % lax 



i *% lax 
i ■■■■■ 



□ O-KAFlTS FACTORY DIRECT 

Me* you can afford an ill welded 
tubular steel Factory m^df Co KprT- 
W/e have Co-kart fra»r,s H its wdti ill 
weffling fore, rlnEiRB from *2^-95 
ta IW *ib and ce-mplete Go karl 
kits with hp chines rang- 
m>" from *139.95 taf.3^9 9^-. Sehd 
«-!. DG tor calil6£ and’ camplsta set cF d r a^,ngi la 

R4- ?! 

DnylHlDwn. Pl 1B40I. 




MOTOR OIL TESTER ' 

DO YOU REALLY KNOW WHEN 
TO CHANGE YOUR OIL? 

OIL THAT LOOKS CLEAN COUlO SC DESTROYING 
YOUR ENGINE - OIL THAT LOOKS DIRTY HAT BE 
GOOD FOR THOUSANDS OF ADDITIONAL MILES 



PONT juet c«*g»; pu lsuil nil ir n r^i smt r ut 

WITH JIJ5.T PhlE DBW 6b OIL b-ROM THE DIPSTICK TrST ALL 
UbCuiai'r PREMHW HUI T i r,P.#.pF 1. SVHrjH riC HtTTOR OIL 
TEST OIL <tppmUL$ r, Pll mr£R CLEiniNQ ErFICKWV 
I : ! 1 AUftWftlli.- r*iii|Sbri5!.iON FLUID tcxi in piv W>*EV 
seer. EUift^KITlt 



ALL Nl(V 
30 TEST KIT 



*4 



93 



j S1 DQPMagr-A Hmdi.n, 

C> ifurpn RcsiRerl?, jrfl &'■ T , . 



OIL RESEARCH ASSOCIATES 



230 POPULAR MECHANICS 



<D 



O 



RECHARGEABLE BATTERIES 

flep iji-timt rn l natie-neg. with so:de r (ids to< 
mosl co id less 1 opts and #p£i I inn il^i, G en* -aI 
Eleclnc mcKe -cadmium ceils wi|h (abs ro r 
anl daring ifila circuil Sue 9" d<a p 1 6" 
length 1 JAmomokjr 1 25V 

C«l »MB0« - 13 5*e«h 
ROVA, R 15 Bax ?5B. Fl.Alkinann. Wl 5551* 
U PS n h ip ping . Add SI . 2Q p*r □ i dn r 
Wia leaidems add aatei iar 




UNTIN 

wilh a While's 




Blectronic mihieraJ/ metal Selector ; 
Locate QGlfl, cmrvs, rings hoin $69.95 j 
Ju S Paia^tad * Ci»l Toll Free tor nearem beaie* Up*"! 
I ' * ?M(' n ill . Cell eOCL3£2 44001 ; 

ELECTHONlC5“*FrBiLilsriiur*''DePT PS ; 
SfOl i Fliaaanl Vality Hd . SwHl Hom*, OR 



The Touch 

THE ULTIMATE IN 
POLICE SCANNER 

RADIOS 



vv 



I *« "t* * 1 * It 




SPARKY'S PRICE 

St»* 

> ■ iJjMfiiSL' in space age cwnjxjftx lerhiyxoav no» 
hi > ' - versalilicy of a (Diallv aynrjrfML*/«d ^car.nor ^dhin 

reach Bv ' rr ' i fHe i y ipLic^fQ i^e prHsjJurn pad* vou 
icceive any one of 1 5 75" IratjuiMi^.ris m i>n« public ier- 
inp a i',d ifu ■ Pangs You : a i semch ihrni^n ^niira ba ‘‘os 
■ an .ilIi ',0 hefluency You can i^yitirn.rr! lo sfl-arch dj slop 
an ■ sLore Ino new Peguency whifi will tw njiorr aticairy dis 
pla .i- ’ in Ihe LEO dignal 1 ‘eaaL'ui The- display *> also inriwir 
, Pcwe* F inures A Channel L(.>::ii(xji 5 Progn m filing 

i • and Sean Delay furiclanSiaci^f TnyrKi 00 cd^aaO to 
. mhj 1 44 to 1 F4 run? and 44Q w 5 i ? mi -2 usr: yom Haahr- 
chary« VISA card lor 'aaier service Pi ,r iv re! chKKs are 

■ . -Nr ■ oank cieaiflnce Pulu doee, nui Jiciug? shippug 

| ■ kiog r.is !QChanriels ;ind ,i i Yr ladorv *arran?y 

Order your ToH Frmw dial 1 -WQ'2&*434* or wriU to uaal 

SPARKY’S Hom^ Electronic Center 

•l4a9A Oak Park Mall. Overland Park KS 66214 
Sand Lf lav ew EMfMie Frodueto Cmia g 



FREE Kn STARTS YOV IS 
BIG MOSEY SHOE BUS! M SS. 



Ma f»r dim fnrtteUt tto rim kniim trmi bw 1 1 , dm 
W All llm# M |nt fib - FHEI — «#*■£■ ttataf Kit tU 
nifcw yw Mil OQ fllM ikK moM tar |uU 2 *«ty artofl 1 
tor ft* hMMi ua mi uinng mu ia«n. «nxt ih™ mai to 

mmti mri HHfltM tareMktotaa MMn, mri IS i ihl «l tore AH- 
^ rnnimuibrl J i > . 4 H - -tam U EEEE Dny. M 94 t.M 
Hlrtol{*i NUSO* StKK Ifft CB. . 

ktort, fc- 0|* H131 

Criippr* i PkJli Wl 

um 








MIRACLE KEY REAM I 



JMsi give H a squeeze and youi 
KEY BEAM ligNB up inslantlY 
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Unadorned 
power tools 
...they do the 
same job as tools 
costing up to 5 times as much. 






We ikipPH-d the Cttrorhf to MV* you money . . . bul 
wt did not (Hip anything cn jieflcfmincE. Actual It. 
w imppcd mare then iu&I chrome,. we Cut Q«i1 
every cmtly frill that absolutely needed. 

Our tufrli if# net er*Clly Fltihy. We 
iff (he first to erf mil *1. flu! in -arti- 
cles covering t«t (nulls on AMT tool*, 
written fry leading inumcaNon* such h 
P apular Science, our Inals nave been 
praned aver and aver agem In spile 
Of Unit low price*. our 1 m li ire Tull 
itllf end frFrer roll petldf mince and 

jNeciimn. 

HIVE'S HOW WE OC IT „ . . Fltft. we don't clilm our 
tools shoultf sel* for fiue times the price? Just that 
our twit Od Ide nine job . , . w-Eh the same accu- 
racy. ease and speed . and will last at l*«1 If 
tang. AMT tools cast less 10 make and are laid 
direct. Ttiey iFa bona fide quality power tools used 
by flriOui anflfurt jod arcrfessionali alike and i( 
told in rata i I stores would be much higher m prrpe 
We use no magic, let's bo specify 
SINFLICHT . . . AMT ImIs art »un(|y engineered 
tb eliminate fvirv frill and gimmick to mJnlmlM 
male rial and production coin. Machined juris Ore 
used only where (Hey 1 re needed Unadorned cast 
Jr™ a-nd ' BlurnintMTi save yflfr i fflriun* 

□ IJtiCT fHdM-fACTQlT SMIHfit, . .tdu *a*e a 
bundle, yet we offer a double guarantee backed tty 
a- 4S-rpj'.frhi company with millions of satisfied tin- 
lomen . . . and hu-mtredi Of ardors pour In daily. 
LMCE VOLUME . . . Out Own loundry and large mass 
production facilities Plus large buying [rawer all 
wOfk lo keep coils down. 

IT AH DAVE FARTS' ... Our designs use standard hard- 
ware Items wfif-re-j-eT frfrieible By auiod- 
O is k n( custom- mad* parts we pass flu Ire- 
mtndout savings lo you 

* w * if ypu are looking for power loci H 
that perform like umls CMTIoi many 
limes our law prices, order Ifldiy and yflfl'M be one 
step closer lo many hours or woodworking sallilJc- 
tipn. 



MOTE; Fnkc .iirlv.ini : ig« of Ihn-v* %jme low price! 1 , 
.if opr ftoya'-vlord Factory shflwrrajm at 4th and 
Spring sii. (0 lo -fl 30 weutrdajs. 0 lo l? &ol J. 



& 



8 rind new 'W ilicttk fhtlor 

developing full 1 tt.fr. 17 IbS (Pflrchfrted 
separately. SJ9 if 5 J. WHh any ^ 



reparateiy, 
IMT mien 

POWER SAW 



machine here. 



>3400 



if tilt arbor jaw . . . WfrSS ■ 
inis, rip*. inliEi culs. cem- 
riQn ii rl ingles, iliil'jp-, cqvev tnuJdingi. Camp lately 
astemfrlfij wilh grcund cut irnn liblr 
ii l*lr gutrtf, tpl liter, mitre gauge 
Less blade mnlor. Rip Jtnte far 
liner work alignment. 36.50 a d-d i 
Ball bearing model 39,75 add J. 

Teles */i H.p rcratw nr larger, 
standard bled**, iltiehtnuhls 

WS. ?2 lbs , i o.fr. latteiy 





mi OffER, 
cabinet ttue elms. , , 

Willi frhl BiWCf (F " 

yqur 139. W saw ■ r I n a 
e huga j? - m tip, 
ffroct, 17,50 aifd'l. 



*ag60 



plywapd. convert 
Flfrov rnodal with 
Takes cabinet up 



BELT SANDER 



bell. Lises v h h p 



A ureeisien uml. Il chinges 
From hoairentil lo uijriical in 
stscndi Hiavy. under includes 4“ a JE" sanding 
or larger mnlnr V puliay drive 
end mull i purpose drill Spindle, 
[file under ecceisury, 314.5(1 
add I Mitt e gauge. 32.93 idd"L 
IB lb*,. i,c-b, lacitwy. ^a 




13350 



S' swing, Sarr-r pre- 
cisusn and speed ee [10 
with liibuin Heel bed. 



JEHHTER-PUHER 



"Bug 



4" 4 22". Cast if on 
and sleel, pfrcmon 
(round adfUitible latttei. for planning, ?oin[i, bevels, 
Cuts lo ty' depth Fence adjustable O' lo W Steel 
Knives, dual guirdt. U» any 
tor. Precision bin bearing Indus 
trial model. SIS Qb jdd'i W 19 
lb*., f.a.b. factory. 




I.e 6 Feetery *2480 




*4385 



!ii.M!V(.'-^^VijjijiiLV^ 



Uli^lIKH' 



TWO GUARANTEES 

HS DA V M 0*1+ T tACh OUAWAWrTE 

T+jf trt|r rii ihin EX+w*r iim! com 

-1 with an, *irr‘l*r rnethiP-V *t 
pPit* IT -i^r j-piiilivd fvIum i-l lor 
prun.pi hn MUMlinni vtkr-4 rpP^nd Wl 
pay 111* i|l u+n ihipping th.T|«i, 

Ifrtw run lt*vl« fiUASAHTtt 

An^ pen or pans «f mm AMT pawn 
liMi'S -pitT^E mUllir wl'H * {|mfl 4 irr 
pi* I |ii.'lnl..i irh.ih. IiacniVia -n^ipvra 
liv* 101- any rfAiOn nr-rhih, Ian finl 
■ ntr puichaatl Un’k m II .»|fcaliTV 01 

'rp -ace ii Ck In* fa^iwry u-ith nn tusr lo 
(ha puKhint cAhw than tHiap 

AMERICAN MACHINE 4 TOOL CO. 

Il* A luring It.. kiianriHl. P*. JfrlUf 







3' WOOD LATHE 

ddrEs, Sturdy cisl iron 
Lever ac.fi dd till stuck, 
twe-spsedl pullry, litj 

iny muter. Sfrl pi ] 

high speed lurnipg ihi|. 
rls. f?sn idtf'l I " 

Ik* plain, $7.9(1 idd't. 15 Ur. 

4' WOOD LATHE ; u . 

$75 brute. Tubular stiel bid mis, screw egtie* tail 
iteck, J-speid puMey. Use any rrHlnr. 3 high speed 
lurniiig dusflfr, J7.B5 
fjH' <grw <tl eddF. 4" lece plete. 

"■ By m D *?.9n add'l. 3d IM. 

W t " (1 ^*CMD 

Sit Crf i 1 suiting tttlwlt $20. W 

DELUXE BALL BEARING 4 r WOOD LATHI a . . 

12 " swing, si mi I ii te 4 r m«ttf will heavy duty, deufrle 
shielded, lubricate H Tnr life bill bear Jugs 3 high speed 
lurning chrsils. $7, SO a-UM'l 4“ Iki pFile, flaw ism 
$ 2 94 add'l. 30 tbs.,, t.n.b faelpry. 00^“ 

hum ttetflr cfliei, 
meldtngt, tongue 1 
and (rufrwe JoEnli. etc. Accurate cuts at high speeds. 

Sealed greaied-lflf-IMa ball ttMrifllt, 
(.ata weed. Takes Va h P enOlc/ OF let- 

S ee, standard cu tints fjctionti ttoltt 
own aiErmbly. $4 50 edd'l. 9 lbs . 

">■*■ ,KIW L *2 <190 



WOOD SHAPER KIT 




0L>V DIRECT 

Ui( FwrS "AHOt 

nrtan* coupow 

wow 



mill 



Jiiiiiftuiiiiiiiimiiiiiiiimi iMiiMiiimiuiiiifii i n hiiiiii i i i i linn m 1 1 iiiiuumi 1 1 iiniin 

JLHgVICAH MACHINE. 4 TOOL CO,, Dept. Fttn tayefthwi. Fe, mu 
PFpu 4 a tend me th« unit* chaekeg Payment Hi full tFiCloiecJ S 

$5 deposit aaflFs item erdufred, balance C 0 0. I must b* fully aatrfrfied at will return 
unit within 10 days fur full refund Ns questions asked 



iiinilll! 

r 1 
= 



□ & EWir Sttw 41 139.60 
Standard Rip Fence al $b 50 
Long Cabinet Rip Fence at $7.50 
Ball Bearing: Spindle ut $9.75 

□ He It Sander at *39, 50 

Q Disc Sifldgi Attach mer+l al 114.50 

i | Mltrv Oiufi for Sander at 12.95 

□ Jointer Planar al S49.fib 

H Ball Bearing Splndlt Al $15,05 
NAME - 



G.e, Motor □ $34.90 (with other Item? 

n 139.-85 (puFchaied eeparately) 
□ Wood Shaper Kit at 129.90 

P Opt. Hold Down Assembly al $4-50 
6" Swing; 3 ' Lathe it $24.90 
12 H Swine 4' Lai he at 154.00 
Oeluae Bull Bar* ring 4 J Lath* (*t 166 OO 
face Plate 12.90 \ any lathe 

Turning Chi*eE« $J,B0 | tb-ttvi 
Set of & Turning Chisels 120.9O 



ADDHtSS 
CITY 



STATE 



-Zip- 



mu I il I rl if- 



wiei DWATC H™ 




Neon lights in indoor indiCalor IlHMr wind [peed and direc- 
tion Decorative indicator with gold d-al m dark mettapaty 
case Des^ned lor desk or was mnun( Outdoor initnanenls 
of durable alummum wirh electric parti fflctOMd m fgid 
vinyl housings Easy to aisenibie *r»d install Attach directly 
Ip rriof or pole. Ccirm with wire and material* lor eittal- 
latMjn v p toBOtait. U*w neiutari20VAC. Unique krw amp 
circuh assures absohrte sfrfeCy A Isscmafini homa additiu'i 
Five year limited giurgnjep 15 day trial Sati?lacti(anir maney 
back Only 129.95 plus $2 shippiifi immediate Denvery 

WIKOWATCH MFC. 



--- 



dTvJfi] 




3/B ,f SPEED WHEJMCH 



* ' w 

No OlOfe ''knuckle- 
bust I tig"! 

t] 0 squeeze turn5 socket W 3 
Perfect for auto, alycrall. nayine, plumb 
my. home m&InlenArtce jobs At locnl 
httrriwpre Or SL-nd S21 ^5 plus 

S t .50 handling to 

SPRENCH 

21133 Coitamio St 
Woodland Hills, CA 91364 

Nalns! 

Address 



I 



Ciiv. 



— zip- 

iCnlll r-,"iiiJrnCi 'idd bfl? '-nk' la? I 



5tfrli?. 



SflmLJTC TU 

GET 50 CHANNELS? 



II a t" |r**' Ho -^4-1*1 W'W* flju ll-W 

■ #- n-«F» nnm« bMfl ipA+^eih 

IW-11 Irtvn PlOv'ir! lh* 1**1 

IM. -.r... LliKlal Lia*l ,r. 



■ >ri i i|ile in #n[HiTu| ori %t 

...P, -r|, a l,.;n 



hy'i; 

f § ml d^grtjri 



SM-CS COAST MltAKCH 
EMfri r. * o ■ **), ae»™v« s**w* Cl w 1 * 1 




WOULD YOU 
PUT UP 

$20 
TO START 
YOUR OWN 
BUSINESS? 



If lake * leu than f 70 lo gel 
ilatisd in Fiherglusi repair. Big 
dettvand, high p«y — repairing 
Duets, ears, faalhlupa. 
a nyltiln q mad* Irutn Flberglaik 
£*ay to liArn, Full- perl lime, 
fiber! ex Induslries, 

Dap I- JAF ,412 S. Lynn 5C„ 
p O 8es 10309, Sanla Ana.CA 
9271 1 




3000 WATT SAVONItll 
WINDMILL 1T1TEM 
"SpJd Urn WirJ TiwDuW 'urn b,m 

pv p»i!-, and Knt'ili up Ip 3(100 Warn ul 
■iiuiM mcircihr 1 idw h?i hp™!, lumi ttrt 
ligtl 1 Lpti+lli m«i inbEe*lh than mnif- ■' D*a- 

iPi+flfliJIi tvfrt m IH- airiJipred arils' ^mnU. 

[co*aini[ji CmsIriKten 1 Curn^it* Plan* A 
Pwn catwagua ffi h 

Gtonvata Fieducli Dvirf WF. 
hr 314 Station b, 

Twmito, Onlarn MAP 3J9 



BUY STAINED GLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 




e rt+ythtHQ you >w*d *ar 

tn* piofeittenar or tm 

giTW * Kta MtteiKm of 4004 W» male 
14*1 p^rih ■sattudiCini all ai ou- aa 



new taioeig For mpy und f ? I 
wrundaflJ* awlh uai eider Sebatectwi 
guararflead 

CORAN-WO im FMPMfTfHCS 

«• ( MSI Dep+FU Sa fwWn. Mm 07 1 FT 
******** 
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Five major power tools packaged into one big-capacity unit 

Now ! Enjoy a complete 
home shop, at a substantial 
savings — and in less space 



than a bicycle ! 



Now. you can have the tools- you need to 
rum out top-quality woodworking projects 
in a complete home shop like those 
you've dreamed of owning. And, you 
can do it within your budget -- and your 
limited working space ! 

To team how, 5 imply mail the coupon 
below You'll discover how you can be 
prepared for all those money-saving, 
money-making projects like building fur- 
niture, cabinets, even doing your own 
home repairs and remodeling jobs The 
innovators at Shopsmith have made it 
easier and more affordable than you’d 
ever imagine I 

You N«td Pro Equipment 
to Do Pro Work 

To do jobs like these, you need the 
proper tools, And, if you've ever tried to 
build anything more complicated than a 
bird house, you know that's true ! You 
need more than a table saw and a 
couple of hand-held power tools to 
achieve the kinds of results you can be 
proud of. 

In addition to that table saw, you should 
have a vertical drill press, a lathe, a 
boring machine, and a disc sander, But 
now, you don't have to spend a couple 
of thousand dollars to get the capabilities 
of all these machines. And you don’t 
need a lot of space, either. The Shopsmith 
Mark V gives you alE five of these tools in 
a single powerful, precise machine that 
requires about the same amount of 
space as an ordinary bicycle 1 

OnlpcrfonBR Individual Tool* 

The time-tested Shopsmith Mark V is 
the only tool in the world thal gives you 
all five major power tools in a single unit, 
Since it was first introduced in 1953, 
more than 325,000 woodworkers have 
chosen the Shopsmith as the bet available 
solution to both their budget problems 
and their space problems , And it's easy 
to see why ! 

This single, easy-to-use woodworking 
system gives you a 1 0" table saw, 1 2" 
disc sander, horizontal boring machine. 
1 6W' vertical drill press, and 34” lathe, 
Powered by a rugged 13,5 amp, 110 
volt motor that develops 2 hp, the 
Shopsmith provides all the power you'll 
ever need for even the toughest jobs, 
And thanks to its exclusive speed dial. 



[mag Ins * 1 Fiw miliOT pn^r lools 
in le» space- than a bike 1 

you can change speeds without ever 
shutting off the motor. 

After about an hour's practice, you’ll be 
switching tool operations in less than 60 
seconds, You'll be able to perform dozens 
of operations like sawing, rabbeting, 
beveling, mitering, grooving, concentric 
drilling, spindle turning, doweling, edge 
sanding and metal drilling When you're 
ready to do more sophisticated operations 
like mortising, dadoing, shaping, routing, 
molding and more, you'll find a full 
range of hard-working Shopsmith Ac- 
cessories available to help 

Send Today for Frc« Facta 

With the Shopsmith Mark V, you get 
more convenience, compactness and 
versatility for less money than you could 
with any combination of comparable 
individual tools. But that isn’t all you get 

With the Mark V, you’ll get precision, 
too. Thanks lo Shopsmnith's exclusive 
Versa-System, it even lets you do many 
things you just can't do with other tools. 
That’s why thousands of people with 
more than enough space and unlimited 
budgets still choose Shopsmith ! 

Find out why the Shopsmith Mark V 
should be your choice, too - whether 
you’re just getting started in woodworking 
or been at it for years. Discover how you 
can actually put the Mark V “through its 
paces" - In the privacy of your own 
home - for a full month without ever 
risking a cent ! Mail this coupon today 
for the free facts !' 



The Mark V is a la! he 
of exceptional capacity 
(above) laid* 10" table 
saw fright; w-'Hh a 
depth-of-cul and a 4d' 
upping capacity 



IT s a 1 2“ disc sander 
that will dbl tangs that 
odher sunders twon'i 
do : ikt' llnahing edges 
lo precise dimensions. 



ir s 0 hortontd bCfring 
machine 1 Ifiat makes 
pofect doweling really 
e«y ’ The Mark V* 
exclusive ieed slop 
assures identical hole 
depth* 



Ee's a 16W variable- 
*peect drill press wuh 
bwilMn ismtur*-, 

ikv moke bcnlng screw 
pockets and Min round 
stock a "snap 1 ' 1 



Sbopisn^tH 



Shopsntftli Sp 

D*pt 1IM, JSI Cimtr Ddn, 

Vs>il*lis, Olio 4UT7 

Y**, piuae mall nwyourFr#* Iriuwltw Kit 

on Che ShopanJIh Mark V. I understand txn k r» 
obligation and that no salesman will visit 

Name „ 



Addroat . 



City, 



State , 



Dept, tew, 7 SO center Dr., Vandal*, OH 45377 



THE BUTTON BUSINESS COMPLETE SYSTEM 

CAN BE A ^ 

GREAT Sim 

SIDELINE 1 $** 

WITH THF W W* 

BADGE-A-MINir^l^^Bft Mk 

SYSTEM. . . 

Here's the amazing tool that lets 
you make plastic- protected* met- 






iff** 





al pin-back badges and buttons 
instantly, at home, for fairs, re 
unions, local events* school and 
dub activities. Great for local 

elections, for business promotions, or just for fun. Discover "'BADGE- 
POWER'': power to persuade, promote, or create sympathy for your cause. 
Badge parts cost just pennies, finished buttons sell for much more. The 
button business can be a great ^ m « h n mm h h « m m « , 

BADSE4 MlNlTTtd., 0«pt. PH -32, Ban Btfl. 

Civic Industrial Parks, La Salle, liln ois 6l SI] I 



sideline for an enterprising son or 
daughter* too. Dozens of uses. 
Send for free facts. 



GET FREE SAMPLE BUTTON AND 
FULLY ILLUSTRATED DETAILS 



The BADCF-A-Mi-NIT syniem include^ tfeei and 
t il>e rein fonred l roan plastic h j mi d if 3 pre'.h . 
high impart cqIot cnripddip wt 12 badge %hplk, 
12 pin-h.iL k part!,. 12 paUel pe rfuidled mErbbafu? 
d is-c k , 12 planlifr protective circular disc* a nd CDlcJr- 
ful literature dfi all EtADGE-A-MlNlT, Led. acces- 
sories plus fully illustrated operating instructions. 




Yes send meal ret sample Dulton and lully il In si ruled 

■details. 

□ I'm com/mcedi Rush me The complete system i va en- 
closed S19 ic^iieck or money order) plu$?17& lor pntt- 
ap md 5-% sales tai lor Nlmais residents Or use mry 
cr?dnt card indicated beW 

□ VISA (BnnkAmenCardl LI Master Charge 

Li Diners Club LJ American Express ' Carte Blanche 

Credit Card * Lip Dale 

biker Sank § 



NAME 



ADDRESS. 

CITY 



.STATE. 



.ZIP. 



SIGNATURE, 



■ UNCONDITIONAL MONET SACK GUARANTEE 



HydrUukU Log Splitter 

MVT5 ALSO- AVAI1AS.LF tO "(UJUJ YOU* OWN" 



■ t n* trf*r; 

— H a* ix 1 1 ~ --q '■& ~ k«« Ip *nj 

!>» r MP' l*fl W O CP - -. I ■■■ 

L H i I ! rl rfil ...3 M* 

"TT, V It,#. IWV EatH Itf-I 

*■ 1 " X T- TS -■‘n '3 

I4T 1 M 1 , ii-,\ |£i.,in( rri.k 1*4 

10 IE>. 




■ ■>-■ '.-3 *.<#l if, . zr : 1 OC l b 4 Vln, -m 



SURPLUS CENTER 



PM099 



Lintwln, 

7,p Cod. frilOl 



bandages for fingers. 



offered DIRECT to toe handyman 

GIT 3 EAT HA flAMMGES tm vrtfe trw y pc* ol ?1 FDflfc Cul 1 
Sin idhlilti FHMtRUP bindigd you Pdr 1 PjJlenlij Fl*i6£flnp 
flcs.qn Id Iti inrUtiy BnlhufUJ 1 

linJri jicns jbl r Jiminrl linmc nr 
itw Fnr pick Of L J I wd 3 FREE 
k<n4i«ci. uni tl M + 2EK 
pnliqt EN T 5 . jlM T‘* i»r| 

HEDCX 

Rroducti Corp. 

3£3#iBHBri5l I! r : i J. 

Buttata.RT.Hafl 

SlIillKTipn QwjMfti 




This is the truck that Jack built. 



He saved 
$ 1000 . 
you can toot 




Easy to Duiid semi-klT can «ve you money Engine is 
completely assembled; frame is welded and panted 
You Just bolt everything together fusing common 
toots and our 22' * 34*, fuly llustreted in- 
struction sheet! and start haul rig] 



11 H P. Srlpgs 4 Sirattoii engine 

* Anrwnafie transmission with forward and reverse. 

* Electric start standard. 

Hydraulic disc brakes with parking valve standard 
* full, fine -quarter ton payload capacity. 

* Dumping bed measures 44 W 440 ’ill". 

Electric powered model also available. 



Carl Heald, Inc., 

Dept. PM-99 P.0. Box 1146, 
Benton Harbor, Michigan 49022 



HICKA DUG-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 
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MAKt TOP MONEY IN 



STAINED GLASS - ' 

Li. in. j, >1111111- in >uiir Urne. Piotum in- 
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TO BE A 



DENTAL MECHANIC 



ueuRmr and hu 

m l lmfu il L — . k thi ip*rt Iih. 
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Portable Stoim Clemw^ 

Stoem in 60 ipoaniis 

CLEAN: 

EngtnH. Air F|>Nft, Lamm ttawn, 

3 m hr* bent, corf* Use* 

■■quid sour propane brad Ws»gHt IZOtn. 
AuaAary wnp mOituiid tm kjw wate* 
fwwsiio. 

■toco Ufa. mc* cum m- id 

Scot! Law Boa; D. Jac*aan. W¥. 63001 ^ 




wSm?n START MAIL ORDER 
HOME IMPORT BUSINESS 



I'll send yE>u a Free sampLa import t 9 you oac\ 

mpKo bio montV lo you" invl liUrt/Ml tint bukiiwm, 
'■Jo MivOiimtin Eh itoek., Wgrld r i iTiriif ramou^ import^T 
vvill 311 iri-r you. Cl n rhis ad, .juud for fru tanhple and 
big Fret R aptui - ttllf all! OFfar limited Co aduitx, 
M.til 1 1 n 5 .r.ii today. THE MELLiNQEH CO.* 5 - 1 QQ 
VariEF JWe. f Dept. PZ2S9. Wpodland fHMi. CA 91364t 
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HK-ilD p.— Adding j'ilar 
Meat To Ydur H.'tmr 



1 126.-266 p — 56 Smy Qui- 
door PraJdeiB Far Dq-I[- 
You-Bair*.* ji9.9Si 



113 <F 25 Z p,— MOW To M.p*C 
YOU* Own «mves olC- 

(Sio Ml 



1(2 3 - 2*0 p-Thi Luir El- 
ppiimontflf 1 Mtndbooh |M 9SJ 
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H67-21D p. Power Turing 
Yuur Car. Truck. Van Or RV 
(tB.ftty 
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1&B7-1BZ p. — H*w T* Repair 
Brlgpr,- A Stratton Engine* 

tir.ttsi 



•31&-HC1 p I8'7r *11 HCountrv 
CpmrpMi-The New Momtalead’ 
fir'ii Handbook I* M 9ftl 
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A Few Add 1ST U) 

Living 

pfevv Acres 



uflB-AJH p — 4 tf Children a 
Furollun- ProjoEli Iftt! 95 ) 



574-392 p —66 WfKiml 

Audi) FuriUtuf* FtQltCll 
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377 - 16 E p.-Rwt 
Framing ISA. «] 



55 EflSV «TM0* 
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1102 -jfrl p —How TO Build 
Your Own Fit# Doll HOuMft 
A FurnlahAng* |S14.M} 
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HDW TO MAKE 

YOUR OWN 

- *j£- -2 KNIVES ■ u-itt- 



PfVc** 



■ 144-364 p -Working With 
Rlywood. includlns indrwr, 
Outdoor Project* (S12.9&I 



1 04 A 44ft p. TheWobd- 
turiw'ii Etible |t 12.96) 
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16A6-224 pi — 1 01 Quality 
Wooden Tdy* You Can Hake 
($9 Ml 






An Extraordinary Offer to introduce you to the benefits of Membership in 

IIOW-TO BOOK CLUB 

, . of the 24 fine selections 

,ake K this page UUW 

a y V (values to si 0253) for only SIX 

with a Trial Membership in the Book Club that guarantees to 

save you 25% to 75% on a wide selection ot how-lo books. 

* 



Facts ftbout Club Membership 



* Ins h itniMkrlOTi 1 tS-Gdls at yftllT ChfkCt L*r> E'Llbli lh« i 
id ai 1 jfi m el vp tn J HE.to TNi- an *ok i tnc anli 1 b> 
ftH Hi (plui i 1:1 tl j fltf- ‘ , wl r ,n-_ ■ In ftl Hprr Her 

s,hifi m You wil ifscirt rhf Ckb «HP'bing rh| 
iurhtfil iflerl-ftn. ilfrrr-jrpj i nfl c tlrr.ngi gyps, - 
rn&. S. \ ll flinfi 4 y-pjtl • T #D *tr \ I imr iripflic- -To 
UfOrpi *1 will t* ittTl \i> ,fl U aylOditliEilly I *111 Jo nc* 
wftft to ’*£*1.# rrw hVctijvi or ,■ wa^f Ifl 6 r 34 r onft O' 
[lw m>my (Ittrrvfttfc tffr Bd roy. i Tipiiri.vn^ii- uCTiOrtion 

Ike ifs»i iprm i;jnti m Sfe *.->*<: pf oioyflsS imfl idpn I 
Ions- tig I 1 * d 4 fe $o#cit +A Ihii :.ilf iHgey -flu tl ie#'.l JO 
■dayy n #h[h la return riw ^arr .1 seciuM C 1 lift irii.i 
*l-rfiv pi I hi Clu& hwr 1 ! «u do <101 hilt \ 0 rlijrf !P m ikf A 
4 k so- «nd w rtc&vf in u^-ninfetr tiieof'on iSu min 
rflii-T i! ,11 C I Li t A Ip ■ G" your Ir.jl M*" 

>i;‘ ; you need Ul-t unh 1 -flj‘ adrHiPPil mpn46ly tfift 
t«d*l a aUfinalR tf ji.ng rh* r-Bl L? manlhi ¥du 
tliltfl 1 T9* WgfF pgrihi p anp limtaep « u pu«hiig Ihg^g 

'ni. i bcD*i H An Hooks — mciud.ng, Fhi nrroducCwi 
Orfw — irg furty iriumailo a he* LC >iJrS it goure 
rur-pi^gip 53 ii slin * Ail boakB vt nUgrpfl ii k* 
M*mbei priui plnsi > msi p«s-l age- md hgndl ng 

rhufg • Chip nui n| Itoui H *)l «rtini* dhgf mr, 

Inn **rnw^ip *yj rl firn i Dryidond Cgh licilr lot 

svfryDW* you Three Cert ticales pM p*F™r 1 

at me na<n nil Sum el J l H *1 II trtilfe yflu td » * Iki-ibw 
Book ftvnSifil o* your c hace wh £ h you miv t rwn a 

WH hM fnkvnHd s 



t‘t us sr-rai you i tiur c twice fit" <i -if itw£^e -4 ■ 

I piirlicftl btMik ’ 1 'Inui-p p:tr1 r.f nn mi- ■ 

ubu^l (jffi-r ni -.h Tnfll Nld-mbership m Hciw-Tn 
fiiKik Club. 

Hrfr itrt- cjuiility hardbound volumes. L L a£h m 
drMitjned Hi ht-Jp jnu LiirreaRe >iaiii Ttnw-hnw. 
rwtYe yi ui monvy, sod make sDur leisure hsmc:- 
nwre eojoyable. Whatever your needs. How To ^ 
Book Out) niters hooks vim can nut to im- 
snedule u^' anrl benefit, 

This etilraordinaT) offer inierifltd u< 
prove tn \mi. thrtiUKh yiiui own eKpcrierut’, 
ihut vou rrm keep lip wtOl new IkkAs. and nave 
while so doing! As part of your Trial Member- 
-.hip. y i hj need purthar-e ;i^ few frrur books 
f luring i h u coming 1 2 tntnilh :- . You w i ?uJd protw ■ 
bu^ a! lea-.* Sho> man) anyway . without the 
suhslamia] savings offered by ihu C’hjb. 

To -tart your Membership on the me altrae ■ 

live terms, simply All nut acid mad the coupmi 
today. You will receive the b buKiks nf your 
chtiice for til-riiav in sped inn. YOl’ NkiKti a 
SF.\f> NO MONEY! If not drfghled. return the ■ 
tjHXiks within todays and your Membership wil] 
b*i L'ancelled. without oW^atioru 

IUIW-TD BOOK Cl.rB. Blue Rtdgc Summit Pi 17?U 



IIOW TO BOOK CLUB 

Blue Ridge Summit, Pa. 17214 
Pleaae open my Trial Membership in HOW-TO BOOK 
CLUB and send me the & beaks circled below. I 
understand: the cost -of the books 4 have selected is 
only 99t for Alt 6. plus a small shipping charge. If 
not deli gfiled, l may rotunt lihe hooks within 10 days 
and owe nothing, and have my Trial membership 
cancelled. I agree to purchase at least lour addi- 
tional books during Hie neit 1 2 monihs. after which 
i may cancel my Membership at any time, 

344 377 37& 386 394 925 974 
1 Q44 1046 1061 1087 1097 

1102 1118 1123 1126 1128 1130 1131 
1144 1154 1157 1186 1196 

name^= Phare. 
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SUPER 

BRONC 




6 BIKE 
MODELS 



FUN TO BUILD! 
FUN TO RIDE! 

These rugged <jfl road vehicles 
ere poweiett Dy 5 ftp lo 16 ftp 
American-made engines 
Engine -is completely as- 
sembled Irame is welded 
end painted. You ^ugt bolt 
everything log otner 
and start riding. 

Kll priced Tr-om 
L3&9 95 and $799 95. 

Fat a FREE color 



7 

TRYKE 
MODELS 

SUPER TRYKE 



UaaIiI I -- brochure with complete data ll>. write today to: 
wall ntfalU, IIKJ-Dtpl.FM-Oft.P.O.BoK 114l t ioivton Hprbor, MU«0» 



® iwMllij ■ m Ijvpi, rFH/a, rillj tiuH ll«t npriyOi s PBI *MVi£ JT h 

From the largest Maker of Bike and Tryfc* Kltt In the World — Cart Heald, Inc. 




FORT ABLE ELECTRIC POWER 

Bald ifDUf own 1 1 D-Vtft Eledrlc 
F’I.t' 1 fr«n usad pars Wilt oper- 
ate Pljhto, power topis, teeing 
WtflS. hfuih‘typB (3ect motors . 
plus tftarpe baStHfoe mS VC 
wad. Idea] for frNflJ, carpet 
and patahlB pisc^is, fun TUS 
(fUttVlUh CKWAU CD. 
IMS El tntin. 0*L H Tostla. CtNI 



INVENTORY ADJUSTMENT SPECIAL ’ 

PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 





* 

* Imped Resistant 

- Handcrafted 

- Pol Ft had G lams Ltn 

- Hardened Mslal Frantss 
» Money Btck Guarantee 

ardpr (mclutf* S I .00 
5 OpHe*. OTpl. 3<Ki 
twin (pitiitipKihi 
ECIAL: Drdir now end gr 
WO PAIR rpr |i] pluiqntdaHv hawUlng eHi*gd 

FREE! During thta 1 1 in Had offer- 

Om lui* waldur lined prrtKHv* CIM A 13 M v*lg». 

LIMITED OFFER ROM U.S. OPTICS 



Ta era**. tend check nr 
for pqiliniflS hindll 
p O Boi 1 4 7H Atlanta, 



»«n4 h«n0Hr»fl|[ 

14 MB Atlanta, GA 3 

geld or (liver IntnM.I SPECIAL: Order now end gel 
■■■ ■ 
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V. *1 y 


TES’ TW 1 n- Ml III UTTHI4E r Nil mn prfw^ilindl 
fovr hm. this. «nqw un miwi i ftnijhirtf pncwl 
|W 4 |wrmj-ff,l KTinds H 1 ShHUT ICUiAi 

* p"rri i»1pp*1n anf ber W n ldIMwi Swfo « SO 
wfiiti mcWn poyfoKc to 

QSWflH IN BUS TRIES 

so bn an 

MdnrHavilfo, H 1 SI 46 

Ind'cafo #hal wu wtM vl In Mint Irtfori pi 

toll- -mil Id wkCHK rf ihnld t» mH'Iri 

iPumium 'l;-- flea aDt*»rjgr wttyc*ni 



TUNE VOUR GUITAR 

Like A Professional 

raw murntiod n for*l iv fdTJ KUitarm btilllt- 




at pntnuecul Sii prrcKirHi ElhihH ’-.Is rnji-r- 
«* Art tUTiinR a HUp JuH rlirnp WiM yuur JhJrtar. 
■jl* 4 lljf dnrijp, Wlwn l;for wijjwr pilch iw 
, the l ufrnpDiuiin^ nrd ini bratr* Juri u 
cmy u that! Uni for 
IrAmk m fumfoaTura*. 
■ LI imtlruraKrrtfl to rurtlf 
kjTTir piUck 

$a 8S plus si 

• haiairyj and hindOim 

Mnnry hotk ruHrjnhtr 

E0 SALE Studio BM-H, Grand Island. Fla S273& 



Burglar *Firo Protection 



Prutftt Voet Lite. Heme, laslnn, Avto. etc, 

* Qtir eui’Dl&g Uvwl rmw infill wir c*i 
nk^tn <Tr' ( r'i mfo It Si W* 

slt*r F4H »rir*.* Htrtjinewiie Wfrrfr 




(E CATALOG 

SE 



Euidck. Secu-nti Ct> B<uS2fitt?-PM Lincoln »ie. 



FULL-SIZE FURNITURE PLAN 





ROLL-TOP 

DESK 



Just like lire one Grandfather had. Authen- 
tic double podostal desk 30"doop r 52" wide, 
3t r high RotP Top UnH adds W to height. 
Both single curve and double curve full- 
size profiles Included. You’ll love making 
It. You'll love using it. Adds luxurious decor 
to any room, A woodworker's delight! 

Plan #139 (Double Pedestal Desk}f7,(W 
Plan #140 {Roll-Top Unit} *7.00 

Complete Desk Plans ♦♦,$14,00 



Catalog — 



Over 160 different Tull -size prolossionnl furniture ptens. 
Earty American, English, Mediterranean. Spanish, 

Danish Modem, Chairs. Hutches, Cradles, Beds, Tables, 
saxes morel Your dollar refunded with first order. Send 
today. No woodworking shop Is complete without iL 



FURNITURE DESIGNS. Dept- PD-99 

rce . ■.-;=3L^c= fiuc -.k> L rc:f»c ria 



CLOCK CIHMIIINTS 

CIitL U^tmrnti ll±i i rr r QhiUii [Vil- 
dvtum. Mfmlf Ki, Wind, ElvrLfH, 
Crihjqwili** WnEiPiniL^r Tnp-lf TM.Iti* 
>1 !*■»■ rioi-Ji lf*Ul. BvHI. A 

l'IP*r 111 it| . Brin and J'lnli* Nun 

T4*i. Ma-hfri. f'ldfk Hf.T.i-1 trf H ufi . 

WtJi cr liMn . <|u*jiUfj rritn Kfnd 
ll.« F*t H l‘i|» CalikM. lihiiM 
m lit 00 nrrtff 

NCWnSf lltHntIUI IRC. M. A 

1*B NtN — rtMt Sh#„ ciflr, siiss 





JAW.4IZ 



no*[im uPHfUTiPVMUTiTurL 

IlHUnA bWtoAuCMttarMirrSl 



DUNE-BUG 

5*!P#lrtl tlvi A HKI 
-an nnw u tail* or 
tvy - 4^11. p*ICM> in 

PRFT», hill., vitplnv*, 

a. w*m m»B*rl*l. 





SlM $3 tw n UHE-BUB ill Ui 
H 1 1 Hf| 

IH 1 I n i l . 1MU H-l 

UI 11711 




HORNS 

Mar.lL PEOPLE MO' 



FREE CATALOG 
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NUnfHl VENTERS 
LUMBER imm 

T . *irl#lJn mfld'i rmi tihhh md 
I (Limbtf 41 ntiontbla pilui. UEpiwIlftid. 

, itnwini IniHutLltni plui fu 1 1 ulur | 

I ™l ImlifoW. SarV fer ff»l 

i ufol»t <i» and «fi mhcI>I 
I ■ HW fiWwi. SAVE H% Huiryl . 

I DOB MOIKJLN WOO& t DipL FQ1K9B 
i 1173 IhMm. M-i UwMUt, ly. 40701 . 
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IK tf- i SdaO ndrno 

CHyfhiw: MiBcfotiwWiri rtkd . diuF’mI «txj vddrsU 

Box .Rock^way.NjOTflfiC k >ck mubc io 




^ Unique 
Sports Car CKiL* 

N_»7 V* 1 K#V ( *.\T kl m III ■ 

1.1 Ini Ci3d* lurrhijrr 
Vrif tHH h(H# 

■ jriTMVtmy "utan 
< ri!C** 4 FI| rtipnrt] 

CALL 

W r, rou. ms 
win t-i00-12i-it#9tl 



AMAZING ELECTRONIC 
PRODUCTS 



IIW' ■4^*i'*d. *«rVlln B . T mHL>>«. rlfrr, Hi 
-■** rp, *■ rt- jiivbBiin 4l.wftL*rn*i rnLhi 

MM4lhl*n V'inl Tull |I|,||*||4 TV tfi.rirpiwi 

Iltr M««I4. 1 V*T*Tl I ( 4n4* . 4*)*>UM. BilrtrrfHlrq, 

‘"'""“I, m hw nH, *4, -n. iul» **i> 4HrW* r 
i~*r * — all nw nv* iitn umtid rum 

liRVl tE . 

INFORMATION uriimited 

IHI * KHHItlT, W.H, fHHI 
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DIIIIIIA Fiberglass 
DUHkU Trave’Trailer 
Kit 

Build Voursell! Save Gas 




Vn(h * l^h>pn-]ni tfen.iii.Wr tut lit , 

■ l>u,l tv Ilia Mila H,r ■ IV a i > a aa-aii i"*4 i IH j t m , 

A..— |-|4.Uil III acavl 1 ■' -■ [ L *1!" ' . i ■ i H #11 1 1 1 >■ I — I ■ | im,.nln4 

41 ** Ham Sainmai '.*ur#ii, *»'liw «>>-lh 
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^*Learn 

CUSTOM 

PICUIR1 

FRAMINB 



£s For Fun Or Profit! Lit h*4riaJofi- 

*13 llHw jim llw Iri* wnli d cihIh jot 
trill mil pictun Irimmi ll'i * fnciidlMi, 
■.ji vl r -j tr*ft~ytf j fumii -i iiill% irt rfonh 
H in lit- jn hour ft mom! Slim ■ (IM qU4t 
sriiMtt f*u CM «(Uly i*i4n*(* tnvn 
HWn* Ifl HU lit** — m'll Tfirny 
*nai. hrlp |4u hit flip. Mlrili In 
dwijHH *Hhli — ncr pblifilian jmJ 
» uliunin will 

CiRIA r lin mAMlUAfTLltSi *U 9- Lyon it, 
i>ept. JATi Sant* Ana, CA 92JQS 




Wooden Toy 

Patterns Catalog 



OV|A 300 Pf$iCN$ 

FHii PATTERNS * WHfRS 
WITH CATALOG PURCHASE 
OHLt ii oaurfUHiMaLi 
4*** Built T"V* a I ' *fLh 
WOT LaM Fo-**t Rdf. 

O flat S^S9-igBTnhw Qttf. Ca <>5730/ 




LARGE INVENTORY! 'N 
' BATTERY CLOCK MOVEMENTS X 

We now luvi our ‘irijrii lAverM^y tl (irqeiJwirv binary 
ckK* it^vomwit* SatedKui mdudti t4tcl«iimc at qiijrCi 
udfimdiie *fld MU Daimir* All run tin atiixUrd biftpy moi 

intluLtid 1 iJi piXri With <nqgn||ng KpriJ*j't fflutun hhjf 

and IWHP Huonfl MndL 0« t**i witunty 

$075 3 tor *24 

V l*hlpp*d pnpoMI 

Mbdtl GT 360 TmwHtauwJ for 

KCIKIEV Hrit-itir|ing 

BanLAmctiuratlMSA ind Hii!«i One* 

KCWM iMlbimi r«M**nH *sd #*a **li» 




5*tkJ tar Fi*a Arocnur* Ori jinriri riry?ti*iir iVt* 

Fort Products 

PQ Diimi lif.' jdi- F^rcwn Dm* 
S^avnFun ALH^I 1 *Pi»rt*OtiS*K*KIV6»fll 



J 



utrieb 

A WASTE OIL HEATER 

■ “ W USE ANY 

■ type waste oil 

L “HEAT FREE- 

| Don'l throw it 

a >* r - Mi* i| lor hoalmg- 

MOWlI 60.000 lo 50CHS.KI flTU Ffjrmd nr 



PROVEN • SMOKELESS * ODORLESS 

WAITE 

NATIONAL SALES OFFICE 

LENAN ENTERPRISES, INC. 

BOX n. D*pi 29. MILTON. Wl S3SU 

UtAitH wnOUlHlES INVITED 




ATTENTION 



* boaters % «' 

* hobbyists r 

* MECHANICS 

* 00 IT YOOHSELFtftS t 

grush:.. .a 

The new patented *A 
abrasive finishing tool ^ 
that does it all! 

RepJKtl grundinfl wtimli, OruShiS, undo a par and 
bum no padi Ui« with any '• €T 4 drill up Id a 
masim-jin 3GOO flpM rot. 

* Sand Inn ■ oet-urring * Flrtlibnm 

• RpNfblng • Grinding * Dflamug 

On a vanalY ni parti meiuding 

Maul • Wood * PI ante * Flbirtd*l! 



How available in * uzet with Vj" 
aruor holfls. 2V xW.Tt Vi“ 
cow; .V i 1-c#V 4'iV 

VC dri art»n mM, 

Order Yours Todayl 






Sutmf ICH f IMS5MM6, Inc 

‘HHW LlKrtWi Av*„ ClemiMnUi. QhW 4^114 

£Will«iwn' 

PiHdsn m^h my loliDwing oidar puutpAKi including 

BJOWE Ibi Td 



Wfl/nti 



Lddme 



City 1 Slain 

Rbf. 



t tea 

2Ti - M W 

T " Vi" Cone 
r I r Cooa 
4“ *W 
W Drill Artmt 



Coal LlKfel 
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@3 45- 
@ J«- 
@ 3 » - 

@ 1.25 a 
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THERE’S A 

BETTER WAY TO GO. 





Energy shortages i oil us we 
have to change our driving style 

Mow! It doesn't 
mean we have 
lo go back lo 
horse and buggy 
days But it 
does mean we 
have to make 



every drop of gas grve us the 
most go lor our money. Anyone 
with horse sense knows that a 
well-tuned car gets better mileage, 
end in times of fuel shortages, 
better mileage means a lot. 

The Mark Ten B Capacitive 
Discharge System keeps your car 
in better tune so it burns less gas. 

Using Mark 
Ten a is more 
than horse 



smart move under the hood, helping 
a nation survive an energy crisis 
and keeping you on the road, Delta 
Mark Ten. The best way to go 



DELTA PRODUCTS, IIW.~j 

One Della Way, Dept. PM 
Grand Junclkm. Coin. Bi50i 
{303} 242-9000 f 

i want to know more about Mpfk Tan CD4V I 
Send me compete FKF-norvsenw mtofmaiion on 
ho* Itwry can jfflprova tne performance ol my car. j 

Mama I 

Address J 

1 

Otj Sure Zip 
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CLASSIFIED ADVERTISEMENTS 

Rato: $4.00 per word payable in advance each insertion. Minimum inse-rtion ten words. Bold lace capitalized words — 11+00 per 
word additional {First word set in Bold Face ol no extra charge, Zip Code The next available issue to place an advertise- 

ment In America's No. 1 Classified Section is November. The closing is Seplembet 5th. 

Send remittance payable and order to Popular Mechanics, ATT.: HlFdegard E. KappeL Class, Adv„ Mgr,, 224 West 57Lii Street, New 
York, New York 10019. Please indicate Heading under which ad Is to appear. As a consumer service and In cooperation with our 
mail-order advertisers who use post office box addresses for their convenience in handling your order. Popular Mechanics maintains 
a register of such mail-order advertisers containing Ihelr complete names and street addresses. 

When answering adverl IsemenU please use the xlp code number 



AUTOMOBILES 

2(H0 COST AUTOMOBILE OWNERSHIP !1 DtUMt 
FREE. Tcckneenng. Box lJlSlfcl, Norfolk. VA 2150? 

HQTAUQT H Ini-Ya lv* Depleting Job— Jfi.M. Money- 
94tk Cu*iaittteT Frai Bruch urm Arrow Products, Box 
374M, Broken Arrow, OK 74Q12, 

UNIX Ezion, Exhaust Inhancor Incmiri WPG. 
1,5.95, Guaranteed. GatAm,, so* 9 $9, Tanon-a, WA 
U401 



' MH IHCfl EASED 30% +. !| Ha fiimmieks ■ no 
gadget*. Prcfeitlwial iecrrk neve-« l-ad . Frad 

BiUll i-ft»w (#G&9), Box 444, Bronx, NY 10471 

POWERFUL HORNS! Make people move! Hundreds 
of sound!! Fer eari.truekt. motorcycles, bdatst FfAl 
Catalog. Kalin, Box 3S7-PM9&, Branxvllla, NY 1 0706 

SCOTTISH GENIUS, Run TDiir Car WithouL Gasoline, 
Nat Pr-spin?, i;t Steam, No Altarati c-ms to Engine. 

frt( Details . Cfll^oii laboratory,. 43 Oil Ivy Placi, 

Arhrc-ath, Scotland 

■ID CM7~ MyiOQ V4 Q*t* 22 MRS, SlfMla ftlMi 
Y*por idea. Easy Installation Parts Cost You 15, 
Parti Ult £ Plans, 15. WaFtfnJr, 15 TanUan, 

Clqvtrd*!*, Cal, 95425 _ 

RtTUNIHt FOR MAXIMUM ECONOMY: Awarut IlilV 
Iff IncrilU 55 V HOYSflpoWer 5-10%. Uni alls FREE. 
Tachtiflirlug, Box 12)915, NorfOlK, VA 22502 

YOUR Next Oil Change Free Inslruollnns 52.00. 
Media, Bax, 211, Durand. Wl 54730 

LECTRICKAJt — Coiwtfi' VWs, Flats in electric 50 
mph plans 52$.0O. I Me 51.00. Robert Hufy, Bdk 
am, Dallas. Tx. 752 21. 

HIRN WATER WITH GAS. MORE MILEAGE mW 

power. As Seen an CBS 60 Minute*! Free Informa- 
tion. Plans anil parti lilt 58,50. Goodman 
Ehgl nearing Co., 6B5 rt. Loudoun $t,. Wine hi: star, 

vi. hwi 



MIPS Conscious, Cai Mileage Computer, Send 

{ 1.00, SA5E to: MFC, Um 60th 5(reel, «», 

■fUMlM* WitCMXlr 13142 

AUTOMOTIVE TURBOS. Big auxiliary SA5 tanks. 
PlOr ARE injection, System* taylorod to ft! most 
C4*t, 52.00 for Eitaioe. AMRAH, Box 1404, Nil leheJ 
city, CA frHflO 

1AVE AUQLlwE (J.l Gov'ernmant Paiaiit lnl«ina- 
tlM. Henco, Box 3804, Seminole. Florida 53542 

All Crisis I Simple Enjrln* ModiircaTuHi! Increase 
MPC1 Details: Siipareer, Box 761 DIMM, St. Loui*, 
MQ 431 IB 



pRDPrmc Conversion ‘Cars. - Truck*, Return to 
gasoline anytime while driving, vm res ml nr re- 
liable Iralltr tanks. Ha engine mpdiliCoHen* 
COMPLETELY PRO YEN . TESTED • THU SYSTEM 
WORK] Use* inexpensive LOCALLY available parti. 
Engineered for amateur mechanics. Build for areuiHt 

i M-OO in two days with ordinary hind Euol*. 
itlif action USQLVTILY GUARANTEED or Immediate 
refund For complete plan* RUSHED Fujt Cim, 
tend IIO.QD, Fleming Engineering PMl, R&l, 
Hffflsen, New York 1343$ 

INCREASE MPg Br Reducing Englna FrhtiM. 
Other Benefit*. free Detain TMT Hawaii, 717 Ocean 
VI aw Drive. Honolulu. HI 95$ IE 

RUN' CM, TRUCK, TRACTOR ON WOOD* Flluilirited 
Report 15.0D. Sweat I. Box Sill, Titusville, FL 32XBQ 

AUTOMOBILE BUYERS EUlDL, Save Hundreds. Guide 
13.00, Aulirmabl lie Buyer* Guide, 5216: Calk h nostra 
n.w.. Albuquerque, NM $7320 

Mil GAS AVAILABLE'!] Prepare yquueir lor the 
day the oil flow stop*. Guild a woodgaiEanuralor 
like the one which kepi uver Vi million vihicln 
running Curing the - HO BAS - period ut w W.7, wdh 
fit) CF only ffnAcr diaogei to engine, Old Inveirtnon. 
Rt-dijccvrred in Ehe archives or Furnpe Drawings 
and delait* 55.95 Id; GEN ■GAS, 9719 Uurii.mche 
Atl., ClkitH WfE, C>. $1511. _ _ 

Flit SUBSCRIPTION! Aptpniothl Nmniilteri 
QuekttpnS/Arvswara, Tips Articles. . . Send Long 
SA5E. 5ENS0RTR0w!C5 r Box 135SA, W_ Babylon, New 
Yarli U7Q 4 

AIR CONDITION EHB VACUUM PUMP — Conkett 
Ama^iCio Car 1& Vaemim Pump — Charge 
Autn/Hqm* A/C. Instruction* $2, Send Emlite Size, 
Vrir. I Imply £ngln**fini, Bo* 3 89, $E. Ann, 

BUTANE PRO PAHr SURPLUS-LOW PRICES Convert 
Your Enmne: Keep GisPlIrta Standby! Lazily foltcwed 
Reek Tor Hind turns. 54.95. Ciisrimaad! LPt 
Automotive, Hex 1045MC, Newport bl* -ich, California 
®!W3 



FORGET To Turn Of! You' HeadllglttS? EiKtrhnlc 
Alarm Reminds You Detail* 25 C- Box W, forked 
River, New Jcrsay 06731 

INCREASE MPG 5 v up to 35%. Brochure l* plains 
HO* — SI CiG tot G £ 5 PufcllCltiMll, So* 247, 
Osprey, flQrlOe 53559 

CA50H DLE New gasAl In e-sewing motor fuel, Hpme- 
making girido, >1.W. Gcumel. 5133 F4irhHI. 
pnfcratfeipnTa, p-A i9izd 

GAG saver Device. Flap SS-00- SMrt, 10 KeRHwrth, 
Elixton, Manchester. M313WD. England. 

iAY(l Potential 50% MFC increase, Ciurinteed. 
Send 52 "Proven Methods". Do* 450, Springvlhe, 

Ulan 84983 



GASQHOL* MANUFACTURE Inexpensive Alcohol at 
Homo. Send 32.00 Pot illustrated Booh. Bos 1030, 
Upland, CA 91786. 



gas gauge inxcturite! siiiwrt easy pr«edurat to 

prepare CAUIMTiOft chart, Compensate Tor gauge 
eiroil. Know exact tank contents, all times. Booklet 
52.50. Gragg Publishing. Box $187, Arlington, VA 
22206 



HIRACULGUS BREAKTHROUGH! A Product of Sper- 
ry qwem, nt. Tenon — ■ a iifelim* Motof Treeimenir 
Used on Lunar Moon Vehicle*. Give* Longer Engine 
Life, Bettor Mileage, Horsepower A Performance. 
in 95 ReiuiMted UJicondnioneily. Posliee I1.D5. 
A !tu in- Ik Box IS3-PM, Flushing, NY 11371 



MAKE MONEY On your car trade in using proven 
tips. 53 50 Re Ltd rations, 332 Tuttle, San Antonio, 
Tam 7 120$ 

GA5 A KOL Fuel Tor lest lhan 1 5C sal. Ccmplelc 
Plan* |10. 00, Inforfflitien 12,00. Designeri Den, 
1 'yj forth Main, Cedar City. Lt. $4720 



INC THE Hot? . . . Guaranteed J7.E5 Gooirng De- 
vice! . . . Alj«. BOX 35D4-P2, Rrdnndo Beach, 
C* 30J77 



ELECTRIC VEHICLES 



build lEOTra BUG! Anujinc 4 Wheel Eiectnc 
Moped.! Plans 313,00. Details II. OD. Lee Iran. Box 
IMG, tirio, Florida 33540 

ELECTRIC: car -conversion manual. CompifhensivC 
Stop by Step instruction*. Circuits motor mounting, 
peril procurement, (allow up available, $39,0U plus 
lu. Cningar miniul 15.00. liUormallon 12. DD. Box 
2783, Sxirix Clara, Callloinia 95051 



5J0.W PLANS. DETAILS, (COnv&rl IcsS than 1600. 
C4*lti* Carnage L>mitrd 100 Mile Daily;, (VEC 
Electric, P.D, 0a* 31$2, Naples, Florida 339-39 



MIDGET CARS 



IDO 1 PAGE KARTS 8 PARTS CATALOG pirn (rack 

dlreclory . J3.CK>. GtM PrpdtiCl*. Oept. P.M.. -196 
St. Charles. Carol Stream, II, GO 3 07 

BUILD "THE BUG' 1 ' Tour own parson a I sped* car, 
completely Si Hereof then anvttiing else on the 
atraat! Engineered ta make co« si rud loo a* simple 
« hoisible. Photocopy of article available it it 
appeared In oppiHar Mechxnks Pill issues. Avail- 
able f of 52,25- Send order L01 Popular Mechanics, 
Box lOU. Dept. HE, Radio Cl Ly 51*.- New York. NY 
10019 



AUTO SUPPLIES & EQUIPMENT 



HYDRAULIC Jack repair kits Paris and supplies. 
Catalog 11.00 Hydraulic lack Packing A Tool Go.. 
Inc., General P.O. BOX 3, Slalan Island, H.Y. 10314. 

FREl CKFALGl ur Llcenie Plat* Prime* ^ fovelty^ 
Person* 1 1 re^ Cuilom. STRAND ART CD.. Deal M 
350- 1 2 Oringxthorpa, Pbacenlli, Catllarnls 42$ 70 

PARTSt Army Jeep and twA pull. Spire Part* & 
FdL-ipnienl Co, P.0 Box 751. Lexington. Kentucky 



FREE OIL FDR TOUR OAR, RepoU 52.00. Plulun, 
P-D. BOX 49L$, WlnOU, OH *4*93 

AUERNATOR/ Ceneiatur Rebuilding Bur-k Details: 
Hedeiand Engl net ring, 7506 Barkanflne, Us Yegai, 



GASOLINE PRICES SOARING! SUPPLY SHORTAGES! 
Try tim Ml HI SUFI ROM AN GER (or 30 days .,r OUR 
RISK! up ft ?|% 1AYINC5-14KE EVERY FIFTH TANK- 
FUL FRYE! Install in mlrtuEe*. $15.95 DdStp4>d. GUAR- 
ANTEEU, Write ibr daliilt D1NL0, tkcpE. .M. 29f)| 
ParkwtKKl, Box 539, Lisle, IL 5DS32 



HARDTQPS Fur Alfa, Austin FfE-aly, Datsun, Flat, 
JDRuar. Jensen Nealy MCA, MGB, Mldcat, Spitfire, 
Spiite, Simlieem. Tr 3. Ilt4. TRff, TR250-- 

BYNAPLASTIGS. P.0. Box 4007, El Monte, 
CalifQfnli 01734 

rings — Valve jam — Driving. Free details, 

Mettle?, 2532 Superior, Chicago 6W12 

MECHANICS'S LIGHT REEL: Ratiaclable 7 . . 5D-Feet 
. . , H?avy-duLy. 536.95. GnG. Box 4255D, San 
Fraeciico, CA Mft t 

SIRENS, Emergency Light*, Free catalogue, NSA r 
22I2B Shannendaff, Libei'lyvllle, lUihOU 50045 

MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS Si SUPPLIES 



HpHOAS (Surplus), 550-00 Mail 95C (RdfuhWlt). 
Motors-crmter, 443, Bend, Oregon 97701 



HANG GLIDING — AVIATION 



BOO MI RANG— INC KIMBLE RETURN! EXCltlhl 

apart. FREE catalog, 30 da signs, books. 
BvamarangMan, 3D6 Park, mmum, LA 71201 

EPQRTP LANES, MINI-HELICOPTERS, MOTOR ^tO— 
NAnGGLIDERS, Plin*/Nlts/Ccmplett. Many Types. 
Catalog 93.00. LfP, Dept. A, Box 19 $2$. Mau*tan, 
Texas 7JDZ4 



DESIGN/ Build Airplane*/ Hang Glidei*. Simplified 
Publication. Brochure 20t. McCoy Aircraft, 12120 5. 
Figaeroa, Los Angeles, CA 90061 

BECOME AN AIRLINE PILOT: Other* will be glad 
to help pay for your tisinleg! Liam how. 12.40. Air 
Capitol Pilot*, Box 12621, Wichita, K$ 6X277 

JET ENGINES. Catalog 52. DD. Newiletfert 55.00/ 
year. Daylejel, 31D-A, Montclair, NJ 07CF42 



SPACE & ASTRONAUTS 



ANTI GRAYiTV Propulslwi Device. Free Brochure! 
ADA, flax *7319, Cencard, «t 2*075 

FACTUAL "FLYJNG 9AUCEI” UTA. %\. — CounlE 
Enterprise*: Box 2/6. Crept. PM; Kingston Springs, 
TN 37(3B2 

PIONEER II Spice Proto Plaque. 9" x 11* QuaNtr 
Print oi Man"* Message to the Stars. 3d fid $5.95 To: 
Morris Distributer*, 939 «. Gilbert, Onville, IL 
61632 

UFO DPtedor — Plant 53.00. SuarantEtd. 
Wagnalab*. Box ?00. pfflfTtown, Pit 27Q40 



HOVERCRAFT 



AERO-CAR Amaiing Hovercraft built easily wNti 
arrflnary tbolt. Lawnmower engine power, Carrie* 
one man O.'us, Hbvert, fries forward backward SldR- 
ways over lehd/tnow/water. Compile CDhtlliKtlbh 

S latu and brochure, $ 7 . 95 , Aeru-Proijecti, 0 o* 
iiSPM, Clinton, New Janey oun. 

HDVEACAAFT PHilt All suet. Catalog $1.00. 
Universal Kovnicratt, Boa 261, CerdOVI, It 61242 

FANTASTIC Plans, Kit information, Onn- Plata 
J-i.M, TWO Place. $36. DO. Free I itormil Ipn . 

Palmer, Box 691, Renton, WA 99055 



CB-RADlO, TV & HAM 
EQUIPMENT 



GOYfKHMENT Surplus receivers, (rmirnlttar*, 
ifl-MiMif Scope*, mrts, Catelog 25(, Methna, 
Naham, Mau. Disra 

POLICt S4*nnera, Crystal i. Anlennat, CDs, Radar 
totectori. MMt, Box 19f24, Uanver, CO 102 1 9 

^ SINGLE CHANNEL TV ANTENNAS — Compute 
Conr. 1 Million Detail*. 52.00. Unrivaled Performance, 
SflKcily Channel, TCOMP, P.O, Box 6t, Heimosa, 
C*l dbrfl la 90254 



FREE tdocaiignal Elactrodks Calalog. rduKIU 
WrAshdU, Dcpartmenl ?97B, Hewlett, New York 
11557, 



J*C RADIO i TY TUBES. Free Calalog. Cornell, 
4213-17 University, 5*n Diego. Cellfomla 921D5, 

USCG AMATEUR RADIO EQUIPMENT FOR AiLt, 
NATIONWIDE LIST $2.50 - AMATCURt EXCHANGE, 
901 374PM. VISALIA, CA 93371 

IDO QSL Peilcirdi — Send, Collect atknewlmlud 
menu from Road Buddie*. Send Hxndlr Call 
Lfltlcra, favorite Channel *. $o.95 Id: Mnrrii 

QHtntaiiBrv 916 n Gilbert. Din-viiio, n 6ii3}, 
llluiEiaMoni 55 OQ extra, 



^40 



POPIIIAR MF^HANII^fi 





ELECTRONICS 

flLtMtlll, Learn Theory behind Remote ConlroE 
flabati, Space PipLgs. Detaili, Mail $4.04, Customs 
Co., P.0 Bax 630. Gtmn, GA 30224 

PRINTED Circuit boirda Tf«n itttch or artwork. 
Kll projectl Free details! Oanotinths Inc,, BOX 261, 
Wesfiand, Michigan eBiSS, 

MECHANICALLY IHCUKEP IXpIVlDlll^ 

BtE ILEGIHDNIC DEVICES I* YflUK HOWE. Invesl- 
msnl, knowledge, or experience not necessary. Oet 
started in spare lime. Above ayersae pifPits ; S30d 
$644/ week possible. Sales handled by other*, Write 
lor Ires Details. Electronic Development Lab., 
Drawer tS&OPW, P-nrEias Park, Fla. 335*5 

WFI, TAPES, PHONOGRAPHS, 
RECORDS 



CAMPING EQUIPMENT 
& TENTS 



TREE Catalog. Everythine Pgr camping, Campmcr, 
Box M7N. Bogota. New Jersey 07603 

HUNTER -Camper*. Combination DHf Blind 
Dressing Rwn Bathroom, Folds to Forty Inches, 
Fourteen Pounds. Weatherproof. Fireproof, Free 
Brochure. MBA, Drawer ft. ftperrie, Texas fftddft 

ALL-IN-ONE C imping Tool, Has It foe Is i-, One 
liickid-n>; Sc.ii-5.ori, Cad Opener, Fish Sealer, Cork- 
screw screwdriver and 6 other Handy Tools. 
ftlD.DD Pesraaid. e.P. Knalt, 1M), Box 3fl9. Bay 
City. All 4ft7&? 



ATHLETIC & BODY 
BUILDING COURSES 



FREE Cite log— E leCl ronitl Kltf^Ampllfier*— Pre, 
atopltfiert— Piychedellc Strobes— 8CA Adaptors— 

Color Organs — Distal Inst rumen Ls — Cu^ar Amplifi- 
er. FREE SubScriplioni, SWTPC, & 0 < PM32MQ, Cm 
Artloflto. Tains 7B2B4. 

OLDICft- 45 RfM 'Original hit*. Catalog tl.ftft. 
CiS Record Sales, Box 197. Wampsvilli, N.Y. 13363 



MOTION PICTURES A 
SOUND EQUIPMENT 



MUSCLES, strength, Endurance, Athletic Ability l 
Free Details. Metropolitan, 12ft Pike Street. (PM), 
Seattle, Washington 9BLC11 

PHYSICAL Fitness Newsletter. Dept. 40, P.Q. 196, 
WMlern Springs, Illinois 6056B. IntfMlKtpq tw _ 

increase Muscle Si n in ore Day' Fiee miorna, 

linn. Box 396PM, Wilmette, IL 60091 

1ft INCH +■ Arms — 90 Days err Refund — JA.ftft 
Coippielel' Weitpubco, &dk W77-PM9, Vancouver. 
WA. -M6E.2 



SftPER ft, 16mm ft trim FuH-Lensth Feature* and 
Digest Films In Color and Btock/Wlute, Rock Movies, 
lack Hlctmlton. SbeMOCh Holmes, ftqeiri, Selrnkh, 
Hundred* of Title y, ERIE Illustrated Catalog. HUES. 
Box 1576PM. Sooth Bend, tod. 46634, 

14UU films, Videotapes. Bargl in*. LfrbansNi. 61*2 
S. Kenneth, CtitagO. Illinois 



CAMPERS & TRAILER 
KITS PLANS 



BUI LD — I T— YOU USELF — Campers — Trailer* — 
Filth Wheel* — Motor homes — Pit huft CbvOrt — 
Camping Trailers — Kits — Plan* — Full Size 
Patterns “ (Van Conwnleo Plans 65-OClJ — Send 

J 1.D0 for R-Y Kit V Equipment cltatoE. CltnL R-Vs, 
162PM flosecTirvt, fti:M flower, Cft SDTOfi 



BOATS, OUTBOARDS, TRAILERS 
& KITS 



iOATlin — PLANS — PATTERN! — fMMEPACS 

— EIIERGUU — MATERIALS — “World's Large*! 
Cat4lociM* n — SDO H EMI OFF- DESIGNS — B' — RD 

— in Mmlm — plywood — steel — aluminum 

— POWERBOATS — inboard* -* outboards — lets 
“ Cfuisar* — SpOrtfilhen — hOu«b*atS — hydro* 
plane* — timnel | — runHnnHs — 1AHJU4T! — 
Days* Her* — T rai I e rs«u In s — . motoTiiilart — 
m i.ft ih u 1 1 1 — rftfACft — UNO Eft — 40 model*) — 
IQAUDILDER! MATERIAL — Hardwire — listen- 
l fit* — jail* — meitrigAlrij — plywMd — bookt 

— SPECIAL SECTION on FlIlRftJbs — i e sins — 
loams — epoxies — poly# tier* — ruts — tioth — 
C-FItx — Alrei etc. CATALOftftES 1 ,0€- — (With 

eon builder'* Guide U») - cumtciMir — itp 

AqiiAlme — Tunlwanda — Near Vorh 1415ft 

KTAGJU — CAN DEI — PLANS — RITft — 

Pattern* — Material 40 modal* in lihenins — 
plywood — einua* — Cataloeue* with "Snatbulld^ 
rfi Guide 11 JI.OO — CUAKDRArT — 1 63 Aquiline 

— Twawirrdi. — Hew York 14 1 SO 



EVINRVPE 1979 B4P£llnt ... All HUS . , . Scott 
McCulloch parts „ , , H, handling . , , flKtre 
Marl lit, 610 Weffich Road, Lynbrooh. Hew fork 
lttt3 



•DAT PLANS — FRAME KITS — TULL tilt 
PATTI A NS — HuEt l^a-nne catalog! PowerhoNli ■— 
Sailboat* — inboard* — DulbotHf* — Jell - 
Cruiser* — * Hduaaboall — Runaboulf — Dorle* ■ — 
Werkboit* — hydroplaner; — Tunnolt — Pantoooi 

— r to 49', Low con, high quality plan* for Over 
?5 yea'S. Eesy, prpven method* eajHGielly lor 
amateur* Include Jtep by.itop ulel«riil mitrudions. 
Boetbvlldlhg SujijjIibs — lailenlnm — Flbirelas* 

Nl*l ht — GliiO* hardware — Equipment — 
Boat Trailer Plan* — BtjHnt books. Send SI. 00 (|2 
Cinirtif fur cataiH proa frae "EcatbuFIdlne: 
Supplle*" arochure, Clen 4 Marine, 9152 P&ioCran*. 
Dept, HP, eoiif ower, CA W706 

johiison — Evan rude — Now — Used — Pirti 

— Antique Molpn, Rill'* Marino. 215 If. Main. H. 
Syracuse, Hf 13212 

SAILBOATS KITS Save Half. TraHerable. factory 
mDhded rbargla** IE' - SI 4ft!). 21' - 2f - 

SJ425; 30 J - IftfiTa, NuJ, deck a*»efflblod - you 
install interior, Term*. FACE color catalog., Lv»r, 
Dept. ftC-79, TWO W|*| Highway 13. burns* Hie, 
Muih e»ola 6S337. 

FI ItltftLASS— RUINS— fDAM— Etc. — Complelo 
line Catalogue with “How To“— ftl.M. CLAAKChaPT 

— Ift-P'l Afluitarw — Toniwanda — New York 



•OAT RAMP KITS lor runabout* And peinlboni. 
fackmilter, BM IS 5, Harftlrt, Michigin 49L L5 

Ut SAVE! aDAY/tflPFt POWER ft f AIL 1|V*I' 

FBEC PLAN "Clcucester tuN' 1 Rowing Dory with 
Brochuro/Photo* 4ft Plans Only It ,00 Air Mail S2 0Q 
T4Ui Dory, Sox 724, Galveston, Texas 77653 



SPORTING GOODS 
& EQUIPMENT 



BOOMERANGS — INCREDIBLE RETURN! Eating 
sport. FREE Catalog, 3ft designs. bonks. 
BoomirangMan. 30 fc Path, Mbirua. LA 7120 1 

TRAPPERS Send 500 Tor cur Catalog bf Fimou* 
TraoiD^Sufiplloi. EJ. Oailey'i, Bo* Dnlwi Hill, 

AREHERT Lowest Discount Price*. All top brands. 
Order* shipped Same dir received. Monty-back guftr- 
mlH. world'* Largtil Supplier, frtt caiskiR. 
Anderson Archery Corporation. Grand Led p e , 
Michigan 4AS37 



FISHING, TACKLE, LURES 



NEW'! £ selling STRIKEUTE, H LIGHTS up arid 
B0ZE6S when fi*)l bile! For mttIme or HUHTlIHE 
ftshinr! IAVf, buy row! SIB 95 ppd, Send to. 
STRIKED If E 1 2309 12th Ave.. South Milweuhee. 
WlftonJln 53172 



DOGS A KENNELS 



IN5ULATIP 441 HOUSE PLAN, Floor slides out for 
easy cleaning. Roof t* witm pfppl. PhetoC-Dpv Of 
plan it il appOarod in P.M, .available Tor SDf. Sand 
order tor Popular Mechanic t r Dopt HE. Box 1014, 
Radio Cny Sla , Hew TDrk. NY 100(9 



ELECTRICAL SUPPLIES 



RUN 3 Phase Machinery on Single Phase lines. 
Plan* and Wholesale peril Fist J5.5Q. 
tonverkA-Phasa, JSW |6lh, Wyantfptle. Mich. 4BI92 



BATTERIES, GENERATORS 



tE HERAT UK A.c, &OCT 110 120V 3.CKHW (129.00 
Ben Driven, {Other* Available) Box 3904, Lis Vega* 
ft 90 3D 



ENGINES, MOTORS, MAGNETS 



REWlHt G«r Alternator far lift AC. Plans $3-40, 
Sweat!, Odr 5*1. Tltutvllle, Florida 3271ft 

MAC Kill — FREE Jimptes? — FREE Jamplffs! 
DHL, B-ra B041P, CranstDn, Hhodf 1*1, aed Q292Q 

L HEINES — Haw MIGCI TECUM»H Ye )ft HP 

tor Mower*, Tiller*, Hldetj, tie. Unbe I levab Iv Dli- 
cbunl*. For J I i<u slral erf Price Hit* tend 12.00 Re- 
fundable with Fi-r'it Order loi Aahleed Small Eneinq 
Sales, Bex 166. Ashland, W 6KJ0 



TOOLS FOR SALE 



4EH3 Week A Decker Tool*. Catalog, $ 1.44 — 
Refundable, Amalgamated Service Cbrp,. 707 S. 
Likeh-pmi Drive, Mu slang. Ohratioma 73064 



MACHINERY, TOOLS 
A SUPPLIES 



MILLIKC Cullers Lathe milling iltMhmfbtJ. Cata- 
log 11.44. Potter, &<h 73. Cedar Rapldl, Iowa 52406. 

L UM Bf R/MAK | Rm And yDur chain jaw make* 
lumbar, and Cabin* Irom Leg* right where they 
lit— lull dellil* milt: Hiddon fool* 4719 Houle 
124. McHenry, III. 60050 

BANDSAW BLADES, Any Sint, free Price I ill, 
Pirltr, e92INY49. Sonora. Oil, 95370. 

COMPLETE LIKE 01 high quality, tow-orieed 
CUTTING TOOLS, HOLDING FIXTURES, mtlftiDN 
IKSTKUMLMTS, MFTRL CVTTlHg LATHE6, UR ILL 
PRESSES. MILLING MACH I NTS, BAH4SAWS AND MUCH. 

MUCK, H4fll. Moil Kami delivered free, irnd S3, 
for 316 n*a« 1979 cilalag, refundable with first 
order. KARA CO TOOLS, INC., P.O. Box 343, Sl4rliil| 
Hrjjjhl*, Mkh. 4ftft7ft 



MAtBlNEK - Unrniat - Mammat - Sherllne Lathes, 
Mill*. Catalog $1.00. Shop Supplies. ftl.Oft. Oampbell, 
1424 83rcJ5.y. Spilnghflld, Ohio 45505 



MILLING MACH IN? VISE, FIT* Lt-Mlt and S-Lme, 
ptan* |3.00 u Nil-DESISN COMPANY, 2?0 5b. Center, 
Suits Ana. CA. 92703 

SHALL FOUNDRY Furnace*. Seopllti. Erie Hlftrk- 
ture. Pyramid Products, 3736 South 7 HI AvlHi, 
phoenix, AriJonJ B5M1 

YULE Jig Civil Radial Saw Panal Cutting Capac- 
ity Plans 53.40, Rublhioh, |ft» N Michigan, 
Pasadena, CA. 91104 

MILLING MACHINES, i a sc i bating, tnfryible~ Proj- 
ects . BUILD YOURSELF! Vertical Tians *5.00, Hori- 
rcmtal, *S.W, 40lh M.00, FREE HILL VI£E PLANS 
With Order!, HU -DESIGN COMPANY, Bor 6344 -K, 
Santa Ana. CA. 927U 

BANDSAW BLADES, Carbide Tipped Saws. Any sire. 
Frte literature. King Slw, 6541 Tidewater Drive, 
Norfolk, Va. 235tH 

stainless inn Wood, rnchlre, terming 

screw*. Nuts, washers, boat nail*. Free 12 psg£ 
price theet. festenlng Products, Bex I5lfl, 

Chtltenhim, PA L9012 

1,140 CATALQC* Listed and Described. Sources 
tor Everything Imaginable. *3.00. Masterlbg, fibs 
074, Fairfax, ClltlornU- 94930 

STEEL, Aluminum, Bra** — Sheet — Bar — tub*, 
SIMP Supplier pi Jits, write: CEP, Bo* S5?A, 
Anoxville, III. 6144B 

COMPLETE MITEllHt EDll IPWIHT For peTildt pin- 
lure frame* lor under *260.00, hobby or pro. 
PMlFtueh, BOX 1BFM9-2, Wind*or, YT 45089 



BLACKSMITH & FOUNDRY 
SUPPLIES 



ANVILS - Forges JgA* or foal] - anvil bench** * 
hammer* - long* ■ ail blacksmith Supplies, Order 
your calalag today ■ Jl.ftO ■ retondeo wilh ftrsl 
order. Mankel Blacksmith Shop 7B36 Canhonsburg 
Hotd, Canncntbuift, Mictvigan 49317. 

ARC WILQINB Wlii CRilt, Prop * n AMP Httim*, 
El eel rode*, Filter lenses, wealth of Information. 
*3.44. DPIC. POft 941, Kingiloo, Ohio 46644 



WELDING , SOLDERING, PLATING 

ARC WELDING BASICS YOU CAN MASTER IN *n 
hours, Ten* you howr includes four prptttis t* tel 
you started. Photpcopy bl article as It Appeared In 
P.M. available tor Si.76. Send order* to: Popular 
Mechanibi, oept, HE, bqx 10 14, Rritp City 5t*., New 
Y«k, IVY 10019 



ENERGY SAVING 



ID GUARANTEED way* tu lower electric 51 III IE 

J 6.C0 postpaid, fur more Infomilien write: Legion, 
376-PD Saddle, Yuma, AZ 65364 

SAVE — lr*ul*ling Storm uocus tor Sliding GKu* 
Dfigis. pfsns *3.40. Free Information. Hitting t, 4V 
Fleldilo-ne Drive, London Hairy, NH 03453 

UIT UTILITY R1LI4 Bfl%. Send *2 To: dMl, Bo* 
IB, NftrtDDtld, Ohio 44067 

CUT HQffl# Healing Colt tor 16,00 for Homes with 
window screen* that are ln*ld« and He movable. 
Send 52. DO and Stamped StlMddreutd Envelope. 
Anrty, P.O. Box 2223, Newnan, OA 34264 I'll fth*vw 
YOU HON. 

trow HIGHWAY RQftllflY —Fight Oil Co. Stack- 
mail I Bald Aiw T-shirt *ay* It «ll! free d»tfH*[ 
Villon*, 22 Petaluma aivd. N. - A. Pctoluma. 
CalilGmi) 94952. 



I DfM,DDa t Pf ENGV lAYINQ EVAPORATIVE C0DL1MC 
UNITS in u*e In ArlrorM. It work*! Halt Hit Cft*l or 
toil ailing Air Conditioning. One-fourth Ihi coil of 
operation. Detail* tz.fto rdufidabls wi|h purchase. 
Greenwood Cooler A Electric Co.. B22ft E. Lynch 
PI., Twtfl, Arlwa B5 ?14 

enmtAL HEAT FROM WOOD; Wood-burning bollen 
heat yout whole haute and hori tap water. Free 
information Irani: TeklOn Corporation, ftp* 359, 

Conway, MA 01341 £4(3) 3B9-4367 

SAVE UP IP 25% on Caa Hilt. Dualled intruc- 
lloni adjust* tornact burner to u*t loss Cai with 
wen li Baling. Send SS.Oft (Relu-ndahle (to *eilOh* 
comparison} IOj "EoVflif4 H, r ftoi 4. Needham 
Height*, MA 0ZI94 

SAVE ftft% 4F THE ENERGY LOST THROUGH YOUR 
WIHftOWSl New Intortor Iniqlfted window shutter* 
designed to be installed by you. Attractive WMd 
wllh ah expanded rigid foam c«re that Hvc* enarcy 
yeay- round. FhiBMA SHIT! TtRS art adaptabto To 
virtually all wiattows and come cpmptota With 
htogn end hardwire, ElOly trimmed to cuiL-om-frt 
your window with aiftipK woofl-worMiii tool*. Can 
be painted, papered or finished lo match your 
decor. Send .25 for iJlu*|r*tcd bnKhurd on 
energy ■monay saving ihuttors to WALLHICH I HE., 
2441 h. Mlitourl, El ?a*0, Tx. 79903 

ELECTRIFY YOUI ftULIftHtEE Low Voltage, Iwp 

bulb conversion kll with *efe piug-in iran*formif 
131.5ft [aupply limited], Cohlitock, Bor 27577. 
ftc.bbmsd.uc, Minnewta, 55477 
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ENERGY SAVING 

fCantinued from prKidlnj page] 



ATTIC FAN OWNERS ELIMINATE HEAT LOSS- N fw 
iniuUtOr packase install* In minute* withput crawl- 
ih| tnle allic, E 1 in ib la for tax credit. C s mp let n 
instraciiWis and fatteners. 3 O'' X 3CK r Fan 324.95. 
36" < 36" Fan « 9.35, Add $4/$fl Shipping. Ha 
C 0.D. Also fils wall Ians. Sand payment and size ten 
Creation Plaslics InC., 479(11 Liberty, Utica. Michi- 
gan 48CB7. AH&W 4 WMkS. 

SAVE Nut — IJUvIitMlVA To- (7.00. Dolan, 1415 
Farwell, PM,. Chicago, HI. M'b26 



T01I CAN CUT TOUR ELECTRIC RILL 50%. ffre-.u. 
men-ted, iSiep-by.$tep) BookleT, $4. Postpaid. 
SATISFACTION GUARANTEED. fl J. Publications, P.D. 
Op a 9632. Long Beach, C ft SQdflB 



SOLAR & ALTERNATE ENERGY 



AHUING Wood Healar-^Autwnetk Forced Air— 
Heats Entire Hama— 2- Models from 5249.00 — Writer 
Box 3, ftocktDP, Illinois 01072. 



1 ‘WATER Storage Tanks-Life Tim* Fiber flats- 
too fallen to 6 WO Gallon capacity". Write: Urn 3, 
nocbtwt, III. 01072 , 



WOGDBURHIHG RADIAL STUM TUHHIHF Generals* 
£Hclnoity! Easy Construction! Compact! Complete 
Plans: Jfi.dPi. Glenvale, Box 359U Station 0. Tdr-unto, 
Orta no MGP 319 



POWER your Automobile with Home Dili 1 1 led 
Alcohol. Diesels on Vegetable Oil. Free Details. 
Sax 302. North Dayton Station. Payton, Ohio 45494 

WIHD ELECTRIC SYSTEMS. M»| advanced, Gbit 
effective. Residential, commercial. Dealerships. In- 
lornullori |2.-. International Energy System I, US 
E. Lucy St.. Florida City, FL 33034 

ALCOHOL FUEL. Run your car lor ,3&t Canon, 
Plans, instructions $.1.0G. Gear's 4? Mam, Pay-ion, 
Utah B4&5L Satisfaction Guaranteed. 

SOLAR HEATING CATALOG — 

SHOWS Full line til »Iai heating ccmpphehlS. 
including $um-UtpX> glazing and tubes, Order Oil 
materials from ere Source by mail. Send 3200 
lor catalog and pilce list. Solar Components 
Division, P.&. Box 737, Manchester, NH 93103 

WOQDBURNINE STOVE HIT — Airtight. Heat 1500'. 
$250 00 Drilled. Derail* ll.ikj. Slcanmoat 
Stovewa rks, Bax 1946. Steamboat tarings, Colorado 
90477 



SOLAR Hal Water, Mbule, Pwl, Thr&* Systems, 
Detail 1 1 lustrations, toil ruction*. 31.95, I. Brooks, 
2056 Miclilgan. Bor 21404, St. Petersburg, Florida 
33743 ' 

DYNAMITE Publications 1 Foundry. Forgotten Carbu- 
retors, Lathes, Electric Adlomobiiles, Paten! &! Were! 
Cstatog! Scad Si amp' Lindsay, Bex 12-iC, Bridky. IL 
00 SL 5 

SOLAR HEAT TOUR HOME - We Manufacture 
Complete Solar Systems. Sdlar Powered Toys, and 
other Energy Saving Devices. Catalog 32.50 fttlund- 
able on First Order, Solar Shop, Bor 337. Clay, XT 
42404 

solar water SHMlina, Pools, Top. More. Construct 
Inexpensive System using Cwnmqnly Available Male- 
rial. Plana 33.00. Hlusdn, Cor 231, AH. Luke 
Terrice, Washington 5B1H3 

gasqhdl Make tour own — Plans And Pin* List 
35.00. inergy Control Pm ducts, Box 16302, Wichita, 
Kanut 672 re 

BUILD Amgylnt Wind BOX YtflkJl Axil Power 

Rotor, Inlarmatloo Jl.lXJ. TIP, Box JD9, taul-h Send 

wa «esen 

“TNI 10UR PACES 

THE Directory to Solar Sa vines, and Information 
for Home and IftWHry Over 2$ 00 FntneSi Manu- 

facturen of Complete Syildm, Col l scion, Com- 
pqnenli. Controls: EHensivs Lining* of Inlerma. 
lion taurcPs. Publications, Government Agencies 
runf Programs Mater Ills, Associations, Consul (anl*. 

ArchHecIi and fnjlneer*. send $2,95 -f ,60 p*h to; 
Martin Solar Tech,, Hi. 3, Box 1 90 PM, 

Barrington Mill*, INIitn-U 60010 



HOME HEATING FUEL SAVERS 



FANTASTIC HOME FUEL SAVINGS TO 31% ! For 

fll/Oil turnacit. Low east easily built devices. Felt- 
Safe! Thousarda in use. THERMAH recovers chimney 
beat to warm basement or two rooms Fluehasteh 
prevent* heat loss up chimney when burner la on 
cycle, E-Z Build Plana, (7.95 etch; Ml) Tor (1$. 
Energy Pc if arch. P. D, Box: 56P, Chan venal er, N, J, 
07 «I 



HOME CRAFTSMAN 



WoXLD’3 largest cataioct Three pound J, 932 

P»A as. Every Tool, Son ply. Machine, Imaginable, 
film, kefundible. McMMIbso, FM979, Johfltafi City. 
ft.Y. 13790 

TOUR HOME WORUHPP Can earn Wko I2DO.OD 
each weekend, Errall with HOMECRAFT club LTD. 
and receive your enrollment ccrtlficato and catalog 
Of HOMECRAFT design*. Enrollment fee 32.00. 
HOME CR An CLUB LTD,, H-3* 2620, ill, 4., Edmonton. 

A Iberia T&j 2G1 



CREATE A CLOCK For Fun Or Money mov aments 
Lomponeritt. FREE lAStryoliODS, P.D. Box I966P, 
Daytona Beach, Florida 32015 



WORKING WITH PLEIFEUI/LUCITEF 50 Page 
Fabrication Manual — $1.00 ppd CRAFT I CS , 2701 N 
Puiaahi, Chicago &0639 



100 IIS SAW PATTERNS, Full Sue Toys, Windmill*. 
Letters, Birdhouse*. Shelve*. AnifnaFs, etc. 33,00 
ppd. 1*1 CU?*, Hay** Patterns, 6A WIlFflw, Woburn. 

Hi. 01 301. 

CATJLLOC MILL SIZE FlhRHITUHE PLANS it. DO. 

Bpfxirided wilti first order. Traditional, tarty Ameri- 
can. over 1501 Furniture Designs. 142$ Sherman, 
Dept. CP-79, Evanston. HUrvol* 60201. 

BE MMIRED! GET FREE PUBLISHED RECOGNITION 

Showing I? fT your handiwork, crafts hobbi-es . . . 
Free details. Achievers international, Box 'J02-PM9, 
Tut! In, Cali Fur ni a 926B0. 

CORTEMPORART FURNITURE PLANS Olald| cno- 
tains over 200 Exclusive Designs. Beds, Tables, 
Chair*. HockCic, Snfl*. Desk*, ShelvieA and MEHtE! 
|S.« Relunded with first order. THE QESlSfiERV, 
Oepf, 051 , 52 1 W Kirkwood, Bioommcton, Indian a 
47401 

CARPENTER’S TOOL CHEST, Neal, Cdbtpict, HK ta- 
ble, Ideal for the home or shop. Plans $3.00. 
Ouilily-C rafts, P.O. Bdr 3194, Pismo Beach, Ca. 
93440 

BANDSAW Jigsaw mcdrperaled. 2P inch fhroil, j 
Spoed. Free Brochure. LKA Products, 167 Keele 

Street, TorrWtto, Canada M6P 2K1 

PLANS fur RFPWOUB PATfD FURNITURE - Square 
and rKthJi£Ula.r pttnlc lables, tharje chair, and 

occasional table - $400, G, Lambert, Box TO 1 . 
Newnan, Georgia 30204 

BOG House PAtfarn, Siieperd Site. Make From 

Two Sheet* Plywood and 12 foot 2x4, ij 50. P,d. 
Bor 90122, East Point, Georgia 3Q3B4 

WOODWORKERS, Hobbyists - 19BQ Cataic-e Contain- 
ing chair Can*. Swiss Musical work* cToek Kits, 
Lamp Paris. TdoIs. Finishing Malenals, Hardware, 
Plans, rlc. Send 50*. Barap ± Dept. PM 979, 035 
Bellows, franMort, Michigan 49635 

200 MAIL ORDER SOURCES l(i rnrnrlwprkma 

supplies, tools, patterns. Many hard la find Speciali- 
ty loiDuh*. Du 1 r 33,00. Lout Built Toyt-«9s, Tahoe 
ELA 95730 

WOODWORKERS! Tou can be a Mister Crallsman 
with new design efficient workbench, layout table, 
umque space-saving tool rack, strong, n dutiful. 
Instruction*. ptiOto*. plan* Tool Notni. BB) 

Dakwgy Rd. , Eugene. Oregon 974Q1 

STAINLESS Steel and Brasi, Screw* and: Boll*. 
Small Quantities. Free Catalog. tlwicA, Dept. 346, 
230 Weed* Lane, -Somerdal*, New Jersey 0BD63 

WOODWORKERS — 40 Plans, From Toys To Magnif- 
lc«nt Cudig! French. Get -93a. Slothfci idge, 

Mas s.icho sett* Q1752 

OU1LU Tour own lathe from d d car part*. Plan* 
62.90, Free suppiGfrtrht ol t-ppcv making picrGcts 
inctuded. Lindsay Nerlli, Hex 25l h DrovillP. 
Washington 510644 

FREE WOOD! Hardwood* and sotlwopd*. HEW wpy 
tfi get all yen can use, Send %2 fer exciting 
pamphlol. Jack Huff. Elox ?A9 A Belleville, New 
Jersey 07105. 

RUHR Bed Frdme* Vou Build. Complele PixhS. 
35,00 Plan*. P.D BOX 146, American Fork, Utah 
•4003 

BUILD Electronk Cat Door. Bars Stray*, Plan* 
33.00, A. Jones, Bov 423, St. Lamberl, Quebec J4K 
ZHl 

1197 TROLLCT — Wood Reqllo Nostalgic Plan* 
$3 00 Calatpg 2H. CriSl’Crosi. Box 3240. Wayne, 
FU O7470 

CHOICE APPLA CHIAN WAfiOWODUSi Cherry, Oat. 
Mapte. Special $ii ve^ ; Standard Package*: Promot 
Shipmonl Free Information, Weid-ner*, Dnpl PM 
4370 soulh Shorfl Drive. Eire, PA. 16511 

WBODWORRlAsr $13,w hen My, Cunilrutting AT- 
TRACTIVE Lawn Furniture DRAWINGS, Marketing 
Induction* $3.DD. Mayer, 315 Taylor, Granby, Mas* 
01D33, 

WOODF.N TRAIN PLANS — New Dtaignt Free 
Detjrlh: BOX A. Austin, MIT 55912 

101 PATTERNS, BiTlt, NdVeltie*. Action Wrndmilli. 
plu* ''Make Money Jig Sawing " Only S3 00 Prepaid 
Jit. Ci«*!L. Maiter-crelt 95M. P.O. Box 631, rark 
Ridge, ill. &P0M 

PM'S FAMOUS MASTER SHOP GUIDE, 0ne of the 
meit importiM tool* yen'll ever pwnf lays pul 
everything you need ip knew sfrbut nails, straws, 
bolt*, drills, adhesive* lumber, masenry, plumbing 
and a led Me a I work 24 Hand up, hang-up, wl he- 
el aan ruminated page*. 56 Chart* pint 1 buill-ln 
r u I nr. pro-trader and comnaii. Solid value at 34.95 
-r- &UC In cover poiligt -i- handling. PM Mailer 
Shop -Guide, Dept HE. fibk EDS4. Radio city Sta.. 
New Tofk, NT. 10DJ5, 



LOG CABINS & 41 A” FRAMES 



B U ILtl • I t-y-DLrra-d I f Log Cabin, 20' st 40' under 
$1000. DO. Comp lei t Manual $10. 3alli1icllon Guaran- 
teed. FHif Lake, Alexindrii Bay, NY 13M? 



HOME BUILDING A 
REMODELING 



WHOLESALE ELECTRICAL wiring devices - Cable, 
swulehes, cpnneclars. everything far tMlfUMitkli 
wiring. CatAlbg 25c ■ BdX 344621, Dattes. Texas 
75234 

SASIC HOUSE Construction, FOUKUHsh to fldfff. 
Fully Illustrate if $2,00. Horn ECO, BOX Si, Camp 
Meeker, CaHidniia 054 is 



EARTH SKELTERED HOMES. Energy ilfide/il, low 
maintbiliUCe, blu*Rrmt* available, detail* free* 
Underground Homes P.O Box 1346M, Porlfmouth , 

Oh. 45&62__ 

THE BUILDERS GUIDE TO INCREASED PROFITS, The 

■only L ' profit- making guide" lor dd-it-yourjelfer* and 
proteinonet builders alike, Compiete with form* you 
can put lo work the very day you get your guide-, 
book in the mail, free Details. Builder, Box 122), 
Columbia, mo 65Z05 



PLASTICS 



CRSTQLITE pour* like water, harden* tike gilt* 
without heat. Crystal clear, color*. Embedding, coat- 
ing poiirblirtie* u 11 1 uni tod ; for Industry, laborato- 
ilei, craft work and glfli. Reproduce nur delight 
with a variety of mofd rtisterials, Frouiabft, inn*- 
crated mamiii Cataloe 31.00 . castulite. Dept, 
7^(t.-'PM, &oi 39 i, WoDdstoc k , 11, 6009S. 



AIR CONDITIONING 



REPAIR Your Own Window Units! Old Pro'* till- 
how Fix-It Manual PR EVENTS OUTRAGE DUS RIP-OFFS! 
Detain: Itonay, 11314-0 25th r Am Lc-mo, Texas 
77510 



DO IT YOURSELF 



Stems UF THE 290 MFC CARtU RE TtHt! Marti 

Drawing* and I miration* 310.25 — Money Rack 
Huarantiie PiinP runner Publications, Raymc-ndvIHe, 
Tex** 7$ 5-90 

WOODCH STORAGE BUILD1NB PLAME' Tii formation; 
Bayne* PraJutt*., Box 724, Kalamazoo, Mi a^ooB 

ELECTRO RLATIfi R. Complela amaleur'i textbook. 
All metal* EleoUoplalc melallio/nohmetallk item* 
ig.¥5-, Detail* free, Tropic, Box 95-P3, PaFm Bay, 
Flf, MW. 

ANNOUNCING Kew How-To Information India. 
Mohtiily Review vf Leaiiim. Mow-T# Periodical*, Free 
Details, Sample issun. $eif-fni lance Index, Box 304- 
M3. La Crbs*o. WJ 54501 

COMPLETELY NEW PICTURE FRAME CLAMP Airto- 
matically Square* and Clamp* all Four Corner* at 
Dnee 8y Tight eniii£ One Wing Not. Precisian Mad«. 
Simple Adjustmrnt. Satisfaction Cuaranttad. $19.95 
postpaid. L arnbf-rl Dgsigrt*, 2QS0 Crelt Hlghivay, Sift 
IranelKU, GairlarntB Belie 

ENERGY Saving Plant, Water WRHli, Wi"rS*TtH \t, 
Electric Car*, Home Power Plant*, Free mlo., plan* 
lift. Goodman Associates, 4 Berryvlll# Pike, SwubhI 
Po»ni, swv 25M9. 

AMAEING HO-TDUCH LIGHT SWITCH. A Wave of 
your hind ACTtVATIS LIGHTS, LAMPS, RADIO, 
APPLIANCES otc, Free Brochure. DMO $c I p u tefle, Elm. 
625LE, Hint. Mich. 4SHS. 

UPHOLSTERING IUPPLIEI, Tull, CBOt, (Ultra- 
Non Bobk*. Free Cataroj. Jin Dandy Sate*, Sox 
30377. Cincinnati, Dhib 45230 

ItfMPfiESS luavo*. trelb, etc. into kr|5 Build Tar 
325, Pi.rir* 34, firewood, P.D, 0oi 4li, Spokane. 
WA 50210 

3‘WiNB GET PLANS. Rutlk. EAty, inilptntht- 
Ttur kid* will 'LDlfE you, $2.00 McGuire. Dept. A- 1. 
306 Puke Run, Dbylevlown, Pennsylvania I99DI 

NEW Dm', ci' lor Cutting any Shape- of Stained 
Glass. Artyon? can Build tnitmct'ons 33 DO or 
Comcileted umi $25 DD Guaranteed, fxaco, 6833 
South dessnnr. Box 332. Hppstpn, Tim* 77036 

W0QDST0VE Ma*onry Chimnny instruct I c-n-s, pilot, 
mater iA I* lilt. $3.a0. J. Hrusie, Hold Rd., Wippinger* 
Falls, flIW Turk 12590 

LCARN Gust ITCHING! Ute the new, eaiy 
ARMOUR ETCH T Cl*** Etching Cour*e! Conplelely 
HUistraiBd including sun piles plus 25 Pattern*! Daly 
310.95 Postpaid! Armour product*, PM| Hfh Street, 
Midland Park, N) 07AS2 

51 DING kits Vinyl «r steal . You Jnilell. Sand 
11.00 for 45 Pago Catalog, and Siding Semple*. 5ava 
50% &N Avengi instmied Price. SIDING 
INDUS. TRIES, P,0, Sox 45DD9, TulW, OK 74149 

BUILD WmkI BufdIri’ itDVE, “S crap "Steel under 
6 1 23 .DO, Blueprints, tUHratHoh*, $5-95. 
Du 11 VoLr*df Stbve, 95 Herbert, Lailon, Pennsylva- 
nia 18942 

SPARKLING Clean Eye Cla**e*, fiinoculir. Camera, 
St ope Lon*. Willi supurb preduci*. Let* than one 
cent .m, uunCi'. Information - Send $1.00. Gparkli, 
P.O Bh* 682. Wall* Bridge. N.t, 1J&59 

MAKE Your Own b«<( 1m Let* than ibc a hotHe. 
send 325 DO t<n CPmpietn Be#rm*klnj[ Kit with 
1 nil rucl Ion to. Inna* 'Preduel*, -3101 West 
Nurmaivdaie # 1041. Fort Wurth, Tu»* 7iiLLb 



(Centinuiri an next piga) 



242 POPUL4H MECHANICS 



DO IT YOURSELF 

tContinutd Trim pfMedlng 



PROJECTION TV,., Convert your TV 1o pfc{«( 7 
Foot picture.. RtlUllI equal to $.2.5*0 proled-or.. 
Total COIT l«l Than $20.00... PLANS L LENS 
S36.no.. Illustrated information FREE., Micratoma, 
Washington CrtrtJlnj:, Pennsylvania IR977 

mtPHMU - fin Discount Cits Ice. Si* 

-60 V. Bay Share, NY 11706 

UHfRiK— camper* Dttam CMir— Fote Firt— Full 
Back Pinal, Will Us Rose Carden, Bo* 35PM, 
8<yfllon, Indians 46714 

□ID ENGiLlE-H PUB. In Your Home. Complete Plant 
and Instructions. (2.75. Chlrterhau!*,. Sc* 2-4, 
Campbell Island, British Columbia VQT lGP 



CHIMNEY Cle* Hint frfHn (IHtoe, Avoid Haiardnu* 
Climbing, nHl'Youriell. Brushes, FI bare lass K-ads, 
Accessories. Illustrated Catalog $1.00. Chimney 
Care, P,0. BOk 4»P, Cavendish, YT 05142 

TIDE PH ON E5 UNLIMITED, EQUIPMENT, SUPPLIES. 
Ml TYPLS, REGULAR KEYED, MODULAR. FREE EATA- 
IDE. Call Now Toll Free — it-U in 824-7883 In Cali- 
fornia (SOD] 152-7717 A1asRJ+(4 Wll i (BOOJ 32 4- 7919 
Ask I of Operator 738 

PM'5 CHEAT, NEVr MASTER HOME CARE GUIDE. The 

latest and greatest In the Popular Mechanics Master 
Guide lanes. Lays out all you need to Know about 
home repairs, (rom basement waterproofing la roof 
repair, 24 laminated, wipe clean Sheets on 12 Stand- 
up. hang-up boards. ISO charts and Hluslrations, 
Properly used,, it can nine thousands of dollars. 

S l.ts A- IOC to cover postage and handling. PM 
aster Homo Care Guide, Hi; pi' HE, Bfl* 1014, Radio 
City Sts-. New York, N,Y. 10019 



REPRODUCTION MOLDS 



5300 WEEKLY Spare Time, Concfen Bench Mold. 
Write: Guy Mac Co.. P.O. Box 10261. Norfolk, VA 
23513 

RUBBER, Fib art lass Molds for Ornamental Con- 
crete C&ifdbaHij, planters, etc.]. Over 900 Ic Choose 
From. Free Information, SAsE Plvcrele Mold, Elk 
Rapids, Ml 49629 



ARTS & CRAfTS 



MAKE Figurines Plaques, candles lawn orna- 
ments. Molds, gel isterc rail hits, liquid rubber. 
Sample and catalogue 25$, Wesley Company, Bex 29. 
Peona, Illinois 61650. 

MUSIC Box Movements (400 -+■ Tunis). (3.59 
Each. Owl Imports, 7545 , W„ Greenfield AVi„ 
Milwaukee, Wlfcwsin 532V4 

■CEHINfi Start*} ip Stained Gl»r 50$ - 

YMiltlemere, Bax 2D65Y, Hanover, Mi is, 02339, 

STAINED GLASS Catalog -P, Tools, SuppNes, Beaks. 
Solid WO. Sflyfessttfll, 111 Mam street. Nyack. N.Y. 
10960. 

BEAUTIFUL UNIQUE CYPRESS CLUCK MlT® (29 95. 
B. Marble, 8oi 1953, Bartow, Florida 33830 

NATIVITY Figures from Scraps , . . Complete 
pleni SS-Wf writa- "PUnt", 41 BloJIom Street, 
Bradford, Massachusetts 01B30 

LfATHERCRAFT Catalog, Tool}, Leather, Dyes. 
Dressing}. Saddle Stamps, Duchies much more. (end 
(1-00 -i refund* bit With urdert to: MacPhersora Bros „ 
P.0. Box *9442. Sen r ranciicp, Calif, S41D9 



CARTOONING, COMMERCIAL ARTS 
& SION PAINTING 



$8 lessor cartooning course. Cartoonist's Magi- 
line, bpth (3.00. Hartman, Box 30367, Line ol ri, 
Nebr. 68503. 

MODERN Cartooning ia ugh l by mail. Write fur free 
broclutra, Carlwnerama.-Po* 26711, Brantord, 
Coop , 05406. 

SIGN Painting — Easy method. Free catalogue. 
Keulmenn Company, Cenltrtown, Missouri 6SQ23 



MOD ELS CAR S — SHI PS — 

TRAINS PLANES ETC, 



LEARN about model railroading! Subscription (10. 
5 Gaiigiin, Tploftp, Illinois 61880 

MODEL AIRPLANES — Huge Catalog, (2.00, Sig 

Manutatlurlng Co., I no,, Mrjpteiwma, JA 50171 

RADIO CONTROL I Airplanes, Boats Helicopters, 
Supplies,. Big Discount Catalog- (3.00 Refundable. 
Modeler* Supply, BP* 7165. hton.tGtme.ry, AL 36107 

SNIP MODEL Hitt, Flans Fltllflfl* fr-tm p u r own 
Workshop, Blj; illust rated Catalog: $100. BliiEliekat 
Shiptrklteri. 60V Wafer (free!. South Natali. CT 
0M54 ' 

CIVIL WAS Model CANNON plan*. ClUIOg free. 
Wm, Green, PM9. Bps 893 , Shillmir, FI*. 32679 

WODO TOY MAKING MADE EASY, HQ EXPENSIVE 
TOOL] NEEDED WiW our Pull Si Jr ml cut paiterna 
iraycno can make beautiful, rugged toys-— TRAINS, 
TRUCKS, DOLL FURNITURE, lit. We Cunrantee u Lis- 
ted Ion pr ypur money bath. 5 assorted Mttornu— 
send |6.00. DAVID, Box 3322. Martinsville. Indiana 
46151. Fraa Plantar Pattorn* With Each Ordar. 



ENGLISH Stage Coach, Gypsy Caravan. Cumpleld 
Plant, and Instructions. (2.75. Charterhouse, Bo* 
24, Campbell Island, British Columbia VOT ICO 

LIVE Steam Engine Kits. Var-ne, Stoflonary, 
Walking Beam. Boilers, Fittings, Fascinating 
Modeler's Hobby, Catalog (Z DQ. HFK, Ceratudk 3< 
Yonkers "P". New York 10710 



KITES, GAMES, PUZZLES, 
NOVELTIES 



CHESS PLAYERS! Wm Cash playing postal chess, 
Free brochure. CHESS SYSTEMS, Boy 11965 PM9, 
Baltimore, Maryland 21 ZD 7, 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



HEW Piflererrt Catatogl (2.DQ (Refundable}. Gomar, 
353M tn si Sirlh, Rata Me, New J ersey Q72i33 

VEHTfl I logu I SH/P pppetti Catalog 11-00 mefund- 
able). Maher, Bw 4ZOP7A, Lltlletni, cuforwlii 801 60, 

FREES world'} Leading Nnuelty Citatoe, 1«» 
jokes. Trticks, Science. Siidrts, Hr: spies. 
JohniWl-Smilb, C-1P, Mt, Clemens, Mien. 48043 

FABULOUS MAGIC Calaldg 5DC Same day service, 
nfl iutslitldts. Fabulous Magic. 3319 E. Charleston. 
Lis Vegas. Nevada B9I04 

VENTRILOQUISM Learned I Details ,5Qt. H.lMj 
C ollege nl VentnlPqliism. Bd* 556 r Eeaqlort. S.C, 
29902 



HOBBIES & COLLECTIONS 



DID Time Miniature Soldier Molds. Free Catllbg. 
Caftlngs, 43 Turnbull, High lend Park, Illinois 6003 5 

COLLECT Military Medals. Litl 5Qfr, Vemen. Bw 
3S7 PM. Baldwin. N Y. 1 1510, 

BEER CAN CDLLEGtORt — Wt'ti Mt the Tough- 
I 111 Only (E DO each, Write for FREE CATALOG. 
Orders sent postpaid. Write: Stamford Importa, E!« 
3IQ7A, Stamlord, CunnecTiCUl 06905 

FUN HOBBY! "Pebble Pa IS' Detail} (L.DD, Bonk 
(4.95 ck/mo. L, CMk. PG Bo* 107- Sprmgvllle, UT 
84643 

MINIATURE Dollhouses. Send LSASE lb: FRIE 
BOOKLIST, Bu( 1206. MirShaUtOwn. Iowa 6DE58 



FOSSILS 



FOSSIL SHARK'S TEETH 19,000,000 yean dMI 
Tnree beautifully Preserved Speclment (2 .00. Supply 
Limited. Satisfaction Guaranteed Dndertfpnh, Dept 
PM99. 9427 Stenton- Avenue, Philadelphia, PA 19115 



DECALS, EMBLEMS, PATCHES 



WWII Patches— Army A,F ETO Pacific, uthdn. 
List 6de, Keyitane Patchcu. Box 2726. Phi I ade Iph la. 
Pa. 191 20 

CUSTOM Dea toned Embroidered emblems. Hd Mmi- 
ffiyiri, Free C.ifalop. Southern. ErnUlcm, Ed □ ■. 8PM, 
toast. Merit) Carolina 27049. 



ANTIQUES, RELICS, INDIAN 
GOODS & CURIOS 



INDIAN Pence. List 26C- Arrowheads (5,00 0«r»n 
falsnm (10.QD each, C. (KfiSt, Deerfield, Misiourl 

G4741 

(ARROWHEADS} Flint. Twenty $6.90. Free Lltl. 
Ektierg's, 1404 So. Glendale. SIdu* Fails. Sbuta 
Dakota 57105 



STAMP COLLECTING 



50 YEARS Did lifteen different United Stiles r uuer 
6ltjf veers bid— 25$ with tpBFWAll. JlXbh. BOX 
Clf-P, Mew ItMtieiifl, New York fcaoe, 

FREE Worldwlda packet. Penny approveli. Fruelkh, 
Box 112 A. Mortem Grove. 111. 6DD63- 

30 □ IFF I RENT J.3. Stamps. Includes 1943 Flag 
Stamp of Or e u o | o d Nations Only Z5b Apurovais 
included Willrtt Camp-any, Bui 333-M, YarktdWn 
Heights, N.Y. 10 Hi. 

FREE! To Appwil Aosllcandf. IS HAMML 
Including Trienglea, Space, Ol hers ! Belrd, PM 56, Baa 
9125, Portland, Oregon 97207 

CRAB RAC bl ever 100 UriiltOrted Stamii, only 
IOC - Coetatoa Maw tames, Asia, South seas. Africa, 
etc. (Adults Only). Littleton Stamps, EX-1, Lltl I el on. 
New Hampshire 03561. 

U,5, M dlflnrenl eommamoratiuas 25f Approvals. 
Gordon Davison, Contanwool, New Mampihirt G3229 

' M DIFFERENT Old U S. belwatn 1861 MKt 1939 - 
il.fH. Ed Rouih, 423 (hrpard. Mansfield, Ohio 
44 »7. 



l.DQD DIFFERENT WORLD + 29 WONGDUAN BEAU- 
TIES $3.00. Apprmali, Gouge, Bn flftMf. 
ciltabdthtnn, Tennessee 37643 

ARCHITECTURE — EHQANGFRED FLOWERS -~+ 
SEEING EYE DOCi — Newest U.$. Commemorative 
stamps on Lovefy. Cachet ad 1 , Otfclar First Day 
epveri — Jpt each or ill 3 for (2,00, R-.H, WALSH, 
But 3DBH, TUCKAJtO, NY 10707 



1QO British EMPIRE. lOe. Approvals. Gibson. Bus 
34A, Lansdawne, PA 1W5D, 



95 DIFFERENT U.S. Stamp*! Onto IOC. Includes Old 
issues, Com memo rat Ives, High values, Airmails, plus 
hard to get (LOO stamps. (Adults Only.) Goliath. 
W-l. Bethlehem, New Hampshire 03574. 

BREATHTAKING Beautiful. 50 Different mint Mona- 
co pictorials commemorative} wily $1.50 with mint 
complete set approval}. Pagoda, Sera Sidney, 

onto 45365- 



FREE Surprise ppII action Sent Willi approvals. 
GOUld, 17E4 Union, San franc Isco 94123. 

SINGLE STAMPS It and up. Mounted In books. 
TRUST (TAMP CDMPAHY, P.0. Box 100-P, Jamaica, 
New York 11435. 

5W DIFFERENT Stamps, (2.00 Smith, (q«A (truck!, 

College Stallfln, Tn*} 77440. _______ 

SEND Only 1DC for nice caller lion ol U.S, Stamps 
ircludinjr (5.00 iStue and scarce mint Sip4x Souve- 
nir Sheet Attractive price lists of other beautiful 
stamps and collectors supplies also Included. Mystic 
Stamps, Dept. Si-1. Camden, Haw York 11316. 

90 U.S, 25<C. With Approval}. Nappy. BOX 124, 
Sprlngvala, ML 04083. 

2.0M.DDU Stamp}— 150 Countries— 2 C Each, 

Belden, flpi 4149, Deartorn 4 ® 12 $ 

U.S. Bargain - IDO different commemorative}, 
(1.00, with beautiful: wdTldwidiE approvali. Stamp 
Center, Boa 37, Kenneiunk, Maine 04Q43 

fenhye Approval 1 1 Htflirdtast catalogual Klevtar, 
4164 (2nd San Diego, Call). 92105, 

FENNY APPROVALS. Regard a ia catalogue. 2>mura, 
1 MDndei Llciaga, San SalaslIJn. Puerto Hi no 00765 

WOW! 120 All Different Germany lOf. Cwnmemura- 
tives, Airmail}, High Values. Big Catalog bargain 
list}, aisp, Due stamp} from our approval «rvl«, 
buy any or npre, return promptly please. 
Jamestown Stamp, Dept. A99PM, Jamestown, NY 
14701 



PLATE 8L0EX5. Six Different It only (1.00, FREE 
WHOLESALE PmCUIST. AM PH CO. Ha* JfiDBBP, St, 
Loui}j Missouri 63136 



FREE ■ « 48 .Baj'-r Stamp catalog: plus, monthly 
stamp offers iiy mail, includes material (or be- 
AinnerS and advanced collectors. No approvals will 
be sent, M.E.Marna Co,, Bw D0MI2B, Boston, MA 
021 L 7 



34J DifJornnt Stamps (L.DD. New Issues p ro^ - 

ais, Klondike, Narriiburi. 1L ft294fl 

tBfl British Empire, 25 ( wHh Appr-nvaHi Howard, 
B-ii 3545. York, PA 174Q2 

FREE T "MONEY SAYING" U.S. Price list, (cotao. 
A44S5-PM9, Hollywood FlOftdl 1301i 

FREE) Rig Bargain Catalog, new Edition listing 
thousands oF bargain! including US. A B.li.A. 
stamps, packet}, album}, atcessariei and Supplies, 
Alsu fine stamps fr^m our approval service, buy mw 
nr none, return Bramptly, please. Jameilown (lamp, 
Oepl, l SWM, Jamestown, NY 14701 

21 DIFFERENT unusad Msiolind China 25c with 
Appro-vats. Fred A Lily’s, $931 N. Monitor ftve,, 
Cnicaie, III. 60834. 

"WHOLESALE" U.S. - Foreign Pricelist and catalog 
tree 1 Every Wing. Guaranteed Schneider, BfM I24fh 
Grind Rapids, Michigan 49501 

JAPANESE Mint Spart 5*1! (l.DQ. Japanese Ap- 
proval i, Snadc0 H WaJdwkk, Nl 07463 

COLORFUL! so cid and Recent U.S. Commemo- 
raHves — - 5 L>C , Wortowide Approvals, Lea'}, Empire 
(tala Plan, Boa, 2105, Albany, hr t?22a 

too Different U.S. 10c approvals. Bradley, Bore 
a*SP, Midlothian. VA 23113 

50 SP0IT1 ncTORiALS 35C- Approvals. Arbour, 
3727M Dnwneydale, Randallstown, M0 21133, 

AN UNUSUAL U.(, Approval Service. Sherman, Bon 
153550^ Phllidelphla, Pa. 19111. 

500 worm wide Stamp}, single! and sets only 
(1 .CD Approvers included, Save ■ 5% off ail order*. 
R.G. Sates. Uepl. M. P.O. Bdk 1055, Jimalca, N,T, 
11431 

ISRAEL 15 DlNermt Many Pictorials Approvals lot. 
Kamco, P.O. Box 33 bM, Flushing, H,Y, U367 

CICjANTiC (lamp Collection with Hundred! ol 
Exciting (tamfs wilh a Total Catalogue Value of 
$2,646.00 lor only ||95.0O, CUsceurt-t on tht 

LktalOgoa Price. Normal Price about 3l.OQ0.00, 
(nncf Payment ef (195 and Order NU, 10313 now, 
iimf we will Inctose Free ol Charge ]0Q Oiflerent 
(■'5 which usually are sold .it (IQS. Money bac.lt- 
Guaranfen II not SltlsGed. International Stamp 
Investmenl Co.. DK-0800, NJorring. 

ISRAEL 15 Dltferant I ■'! ( Approval!. $am Cliaien, 
Bos 664. Delray Beach, Florida 33444 



GET Into Space — ll'i Far Outf 50 Diflerent Space 
(lamps— 1 0f. Approval i. Cirri nit, Box 1490. 
Homestead, Florida 33C3U 



OLD U.S, Stamps on Approval. Chester, Son 
1 54 HP, Philadelphia, PA 19149 

FREE Bicentennial souvenir Shaft Worth Over 
(2.0D with 100 (Uffarenl Wnrldwld*— 25« wU*. 
Approval!. Tarheel PbHatfltoi. (liar City, Norm 
Carolina 27344 
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STAMP COLLECTING 

(Continued frail preceding pegej 



HK MINGS You 100 pictorial piu* worldwide 
appfovatl, Cjflt Shaw'* SUmps, Do* 277, Ocean 
Park, Main* 04063, 

EAST GERMANY I lime sets 25t. Approvals. 
Milehigh, 3445 Quitman, Diilrii, Colorado B0212 

U.S. HINT Special*! flay Sol CDmpleto $.2 00; 1936 
Army-Navy complete 62. W, Fftt Li*t, BiOUhi, 26PI 
Avenue "IT, Brooklyn, N.Y, 11??9 

FREE World Wide sump* wnh Approvals. 
Chapmans, Box aB/W. Qaleibnrg, Mich lean 4W53 

FREE 25 Recant Foreign R-sqo&sl Approval*. 
AlpnuHhLo, Bdr 225, Hifihbndge, NJ G9B?9 

90 ARGENTINA — Oltferfftt. 100. Approvals. 
CubnliAipi, Bat 690, Saco, Maine 04072. _ 

225 DIFFERENT Worldwide 2hC approvals. IihDels, 
6*7 5 Meprfow, Downey, California 90242. 

RUifll Navel Set 2H with Approvals. Locke, 
fio-ute 5A, Pangould. Arkansas 72450 

120 COLORFUL WORLDWIDE COLLECTION rNCLUD 
INt SPACE, SPORTS, SHIPS., TRIANGLES, — ONLY 25$ 
WITH APPROVALS. RAAClUSEL PHlLATCUCS. BO* 
3fl7M. MONTH GREECE. NEW YORK 14 US 

Flf E; 32 Page Un-lad Stale i and Uclllcd Nations 
Price Li si. Sheir&A. 130* 610547C. North Miami. 
Florida 33161. 

FACE Canadian With approvals. Stamps Unlimited, 
Boa 2295. Kalamazoo, Michigan 49003. 

MIM m All Different plus Mystery Gift. Only 
IOC- Approval*. Fayette 6l*fflj>l, Depl, 4LBKA, 
Ftyettevllla, N.Y, 13066 

300 Worldwide stamps 25c, Bargain lists and 
approvals included While, Box 24211-EV, 
Indianapolis, Indiana 40224 

free caiiiDti 3,000 different Pitoni uitery, 

1016 Men dan, Mishawaka, Indiana 46044 



COINS, TOKENS, CURRENCY 



t OLD Liberty Head Nickels Only $100, Issued- 
before 1913. Limit 1 bet. i Adults Only.] Plut jrltt 
inti. Littleton Cunts. HIT, Lttleton, Hew n»mp- 
mlre 03561. __ 

U_l. i Cent Coin, tin Years Old. 62-01, Alee, Bpk 
121PM, Westerville, OH 43061 

HOME ROHE DOLLAR Only I0< Uncirculated 
cuprum ukei dollar. Limit Cne. (Adults Only-) Pius 
price lists, Littleton Coins, KW-1, Littleton, Haw 
NimpSAIre 03 HI. 

BUT INC coins. High Pricei tar certain Dates. 
Send si. on ror our Buying Catalog. Roger* coins, 
Ban 2B07., Sparks, Nevada 89451 

INDIAHHEAD A Lincoln Cam*, lABO'i - 1949. 33 
Different - *2.99. Catalog - iso. Edel'j, Carlyle, 
Illinois 62231 _ 

AMERICAN Silver Dollar*! 512 postpaid Dollars, 
P.D. Boa 640, Thu Dalles. Oregon 97D5B 

COLD PLATED Lincoln — 51.00 Including detailed 
cem catalog. Coin-Dominium, 1143 Broadway, 
Hewlett, Now York 1155? 



BINOCULARS, TELESCOPES, 
MICROSCOPES, MAGNIFIERS 



MACH If TING light m- t i" 54.96. Neck Magnify 
er 4Vi“ Lens J7.9S. Giant Magnifier 105. Ml ter eid- 
er r Lens 512 n 4 1 roc* i MaRfolier 2“ x 4" 65.98 
Rlverdeai, Be-r 525*4, Houston, Tx 77Q52 

FREE information on the world'* mast Vtrutlle 
Telaicqpa. Prieto under 1200.00. Coulter Optical, 
tics KL, I toll wild. California 92349. 



CAMERAS & EQUIPMENT 



PHOTO 3tudi0t, School* BuiiAtlitl and Individu- 
al Photographer* both Amateur and Proiessional 
hive Learned In Depend cm HtLII as a No-nons-unia 
Source lor Photo Equipment and 6u Uplift. Send 
61.00 lor our Curran! Catalog and your Heme, Name 
Will be added fo our list tor Fulure Issues. HELIX, 
325 W. Huron, Room 1399, Chicago, U 6061 P. 
312/ 944-4400 



PHOTOS ft PHOTO SUPPLIES 



DARKflODM SINK WITH A BUILT-IN PRINT WASHER. 
Make it Yourself, if a Easy! for J5< you can buy a 
Phetocupy Pf trit: Article as It appeared In PM. Send 
Orders To: Popular Mechanics, Dent, HE Bo* 1914, 
tttdfo City 514.. New York. NT lotus 



BOOKBINDING 



REBIND TQUR DAN ACER BOOKS, With a tow 
common tools and a homemade book pres* (plan 
included] you'll be able to handle anything rrem a 
torn hinge te * COmplUe rah md for' . Photocopy of 
article as kl appeared in P.M. available for J1.75- 
Send Orders Id: Popular Mechanics. Dept. HE, Bet 
10H, Radio City 5t*„ new faik. NY. 10019 

BOOKS ft PUBLICATIONS 



FREE Book. Prophet Elijah Coming Before Christ, 
Meg! dip Mission Pept. 63. 481 Thurston Read, 
ftocdaitff, N T, 14619, 

244 POPULAR MECHANICS 



PUBLISHERS' OVERSTOCKS. (War 3.000 bargain 
book*, all i||b|eeti, fret cattle*. Hamilton, 98-51 
Clapboard, Ganhury, Cl. 66610 

CLOCK And watch repairing books toe Is,, mate ri- 
lls. ffh uii fog. north American. Bdk 77-aja, Fex 
River Crwe, liiinoli 60021, 

PUBLISH You O*ok| info our *ucce*ifui aufoor*. 
Public 11 y. advertising beautiful toaai. All subjects 
In v tod. Send for fttt-lillid booklet and trie n ; unu- 
lcrip! repett, Carlton Preas, Depl, PMU, 64 Flftb 
Avenue, New York 10011, 

If SID Book* and Maga lines. Sand 51 for list 
Yiicoudt'l Ehlerlaidmeit Agepcy. 94 14 Ftieilone 
fiivd., Downey, Cahrornin 90241 

WILDERNESS Living! SheHar, Food, Power, Medi- 
cal, Sail defense. Military. Books — Vital, fascinating, 
Extraordinary! Free catalog. Adobe Hacienda, K>[> 3, 
Glendale, atIhmm £5301. 

POEMS, sonDS: Your 5-o ng or poem may earn you 
money. Free Examination, Columbine Records, $430 
Suhiet mvd . Sulle 1221. Dept PM. Hollywood, Cali- 
fornia 9W2B 

iAfii- unpubliihed Proverb* 31,06. Pyramlii 
PliblkatlMlS. Boa 39212P. Phoenix. AZ B&K9 

RARE Occult Books. Cilalbf Mf. Marshall, 0si 
7169PM, Baltimore, MO 21218 

PRACTICAL MACHINE DESIGN — Self- study Guide, 
Lv&rything ErR lamed. 1 1 Ip it rat lens, Table*. Sntislac- 
IlOh Guaranteed. 616.90 . . . L Import, 2744 Dearborn 
Slreet, Salt Lake City, Utah H 106 

FREE! Gojrlfli lead ms mall order trade Journal $, 
Send 5D( postage A handling. Best, Marrero, LA 
7DQ73, ' 

GREAT PTHAMtD STUDY Interesting New Original 
findings Send 63.90 — pyramid Study. 715 E, 
Turney ff4, Phoania, Arizona 85014. Money Back 
Guarantee, 

FIJtKKH Sauna Book. History and Kdh Id Build 
and injoy 5»un«. 232 Page*. 244 baw-fopbofot 
-rod drawings. 67.95 ppd. Continental Publishing 
Nome, P.o Bo* 4345, Podland, DR 97208 

ALCOHOL ROOK — AtoflttFfl PrltllUl TNHIIlRf — 
Uatailod Instructions and Diagram* far ConeiriKtine 
STILLS For Producing ALCOHOL. 612.DD — to. Tech. 
Dev. Em,, p.o. Box 404, Well Haven, Connecticut 
065 IB 

TIME , . , Management! 57 page* MxItook/warL- 
t-.ijuN, S4.0D. Plan Talk, Bax 2742-^, Macan Ceorgla 

iisai 

'■UH USUAL" BOOKS! Cpfofogua Free! idler Mil DM I 
Import*. Boa 7791PM, Atrinla, Georgia 30357, 

PURSUIT: Quarterly Journal el the Nonprofit 
SOCIETY FOR THE INVEST It ATI DH OF THE UN 
EXPLAIN ID. A M .ill I disciplinary v-ow of iht Inter- 
lacing of Real I ties, Writei 6iTU(P>, RFD 5, Gflle* 
ferry, CT 06335 

SAVE 50% -90%. Buy Wholesale 2000 title* boohs, 
manuals, mailorder fubliCllfofl*. Complete 1 1*1 prime 
sewrtes 63.00. BMF, PublicMJom, PiAeyille, «Y 
41501 

FREE Catalog of Success Beaks. Mooernaklng 
Opportunities, 3err Improvement Inspirational, 
Nicnoli* Market Company, Boa 9656. Minneapolis. 
MN. 55440 

FREE CATALOG, SELF-IMPROVEMENT BOOKS- ■ -4» 
SELECTIONS, tbe Mail Sack. Dept. PMB79, 60Q 
Welch Blvd.. Flmt, Micnlgan 485D3 

FREE UniRuO Bonk CetalDu. ByarS. 5&B East Broad. 
Nevada city, California 95959 

HAVE TOMI HAM 1 AND PICTURE entered m 
successful new book to be published soon 1 Details 
2SC. O.C [nforpilscx. P.O. Bpi 2586, Hollywuud. 
California 90078 

FREE NHik list Sock* Id help yn-u make mo-re 
money. Be papular. Make luck wruk for hhi, Act 
Now. Rind-M>r LPtciprise*. 1209 E. Walker, 
Breckenrldge, Texp* 7W24 

GOOD New* Bible: Today's English Version; SR.QO, 
Bridge*. Bor 4413, Nelly wood. Fin. 33D23 



PLA¥S f SONGS, 
MANUSCRIPTS 



PDCMS--SQNGS Wanlud. Songs Recorded. Free 
Radio- TV Promotion* Broadway Music Pfodudfldits. 
Soil 7438 PM, Saiaioti, Fforfoa 33571 

WANT Yaur bonk pubtisbedf teem haw we 
publith, advert l*c, promote, hlitribute. All subjKll, 
Free booklet fM, Vantage, 5tB W, 341b Street, New 
York City 10001. 

SONS POEMS Needed. Free AHrraisiL Free MoAlhiy 
ftec-ording Award*. Free Publishing. Selected Materi- 
al. Ceo tibc race, $381 -C Hollywood Blud., 
Holly wood, CA 9DD28 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



INTERNATIONAL Catalog vafoablp to maker*, 
repairer* at stringed instrument*. Imported wood*, 
part*. acc4s*orle*, kit*. Fine Germeri maim violin*, 
vioiai, cellos, ia*ies end howi. Send 1 5i for cela- 
log. Credit certificate worth S 1.25 ■nCloied with 
catalog. Internationel VloUrt Company, Efopt, AN, 
4D?& w. Belvedere Ave„ Baltimore. Mo. 21215. 



FREE betel I a. Learn easily, play ilmm-Jfong 
Guitar. TODD, R2C5PM Mission, Hivf iside. CA 92509 

COITUS Wanted 1 Clbson* fender*. Martin*. Aft 
and Condition net ImpUrliot. Send Description and 
Price Required foi Cambridge MUllO, Box 251, 
Hunt 1 pb ton, Ntw Turk 1174$ 

pianos, plat E RS, PUMA ORGANS. Rebuild and 
repair. Catalog of J -How-TO M booh*, 32.00 (refund- 
abfo). Yc*tal Pre*s, Vestal 11, New York 13050. 

EAST PLAY Dulcimer*, trorn S&Lfflk EUV MAKE 
fUU, from 127.M Mandollnt, eanio*, Whlstlfl, 

more; tela fog. HERE, Inc,, ft i\ 29 St Main StT, 
Minnetpohi, Mfonnola 55414 _ 

NEW! 6 Rfrfrd Guitar Tuner. Corral pandlng Raid 
Vihrites when String |* Tuned. Salllfoclfon Gunah- 
teed. 19.95 posl pa if. Sherri* Co., PJvU3J. 1282$ 5W 
43 Drive, Miami, FL 33175 

Gif ITU, Banjo violin, Mandolin Making Ma- 
le natt, Accessories, Book*, Piano Tun-fog Kit*, 
Catalog tide. International Luthiers SopciFy, Ban 
15444, Tulsa, Ok. 74112 

ACCORDION! — Fanfovl Makes. 4Q Model*! ImpDrl- 
er-|o.YrHi Price*. SAVE! Cernovon and Butiwi Style, 
Home Trial, Trade-in*, Term*. Free Catalogs! 
Actord-on CorporalJen, Efopt. n, 5536 Belmont, 
Chicago 60&41 

KlFSj mu 1 Id dulcimers guitars, harps, Banjos. 
Mandolins, fiom 62.95. Finiibed Inetrumente From 
13 95, Free Catalog. 4419 West Collar, PM, Denw, 
do. 80244. 

RAN JO, DU! TAR Casutle Leuon*. Free Citilm. 
Blilay, 4M5PM Lira, Chattanooga, TN 3741$ 

ELECTRIFY Player Plano*. Pump Organ* Quickly. 
Inexpensively with Lee Silent Soclfon Uni I*. Write: 
Lea Muvc, p.o. BW 30flF f Culver, Of. 97734 

STRING!, ACCEtfORIE!, 1CUCI PARTS. Rf PAIR 
rooks, catalog 254. ^iringking, Hilton, ny i2a7L 

ACCORDION Top Brands. Efordoucic, Buy Pm-ct. 
Tremendous discount s Trades accepted. Free 
brochure PM. Accoielon-O-Rema, 16 West 19th 
street. New Yam, n y 10011. 

FREE Culler Mu*k CalalOg* A folia Publisher*, Otu 
20674PM. Oall» r Taw* 75220, 

11051 Cl AH'S I Tnra your Tilanf Into Cash! Free 
Drliils — Mr. Muklc, Bor 205, Durirelth, Indiana 
47337 

POEMS Sef TO Mu*iu, Nashville Music Product ion*, 
Bos 4DDQI-PM, Hisfwilla, Tannauae 37204, 

P.M.I. 71-79 MUSICAL IHBTHUMEHT CATALOB - 

62.00 - Credited in lit purchase America'* moil 
complete source oi major brand* Instruments and 
accessories at Low. Low Pifoe*. WiitOr PMJ,, Depl. 
PM. P 0, Box 127, Union City, N,J. 07DS7 

ORGAN or PIANO Inslriietkio. 19 Lea*om f7.9S. 
Lenlna Music, 22685 UFrich. Meant ClEmen, 
Michigan 4SD4X Dspt. 1ft. 



EDUCATION ft INSTRUCTIONS 



WELDING TRAINING - Baslr and Advanced for 
Major Procosia* - Arc fslltkl, MIC TiC. Gas, Pipe All 
eroceistl, A non-profit school. Accredited member 
HAfTS Approved Ohio 70 32 0$$4 NT. Write for 
School bulletin and tourea aebaduk. HGtUT 
SCHOOL OF WELDING TECHNOLOGY, Box 79. Trey, 
OH 45373. 

UNIVERSITY Merits. Legal, rast, economical 
LlfiiqitB Programs, 2000 Cantor (12&3-H5). Berkeley 
Ca, 8470*. 

INSTANT MEMORY . . . NEW WAT TO REMEMBER. 

No memoriiaHon. Release "phologfaphk" memnrf. 
Forgat nothing’ Liberates eatnordlniiry knowledge 
talents, ESP. immediate results! Tree Informallpn. 
tnstilute or Advanced Thinking, gaiPM viaLapaz, 
Pacific Palisade*, California 90272. 

NIGH SCHOOL At home, no clAtut. Diploma 
awarded, lew cost, Information FREE call toll Iree 
anytime j-aoa-62l-WG9 \ Illinois 800-972-5658] ot 
wnler American School, itpt. 30945, B50 l. 5flb 
St., Chicago, Illinois 80137 

UNIVERSITY DEGREE! RY MAH Programs I Bache- 
lors . Masters, pH O'* . . . Free reveling delaili, 
Counseling, Boa 317-PM9, Tuitfo, California 92**0, 

DETECTIVE Profession, Easy home study i free 
iletack or lapel pin. cirfificato future, professional 
irweitigaren Yrnnini Scbocl. Oept. CP, P.O. Bax 
1 990, San Pedro, CA 90733 

BARTtHDlHG - Bar ManagemeiYt Home Study. 
Batt emfUif Training, 3643-C San Fernando Road, 
Glendale, TlA 912M 

SMALL ENGINE REPAIR Learn al home for profit 
nr hobby. Muncy hack Trial Oifer, No salesman win 
call. 25C Brings detail*. Modern Schools, Depl. 
FMCSE, 4225 N. B nawn Ava., Scottsdale, AT 85251. 

RESUMES, Personal lied lortrudlon 00 how to 
Write Business Latter*, Ftosume*. Send: 62. DO. — 
Boa 54295. Millington, Tennessee 38054 

PIANO toning pats. Leariwl eaiily at home. 
Aecratfited HHSt. Ql Approved. NILES ORYANT 
SCHOOLS. INC. , Dept. P, 3631 5tixMon. Sacramento. 
California 95B2D 

fGWYtlaaad an next page] 



EDUCATION & INSTRUCTIONS 

[Continued frtffl preceding pigai 

AUTDSUEEESTIQn, Sleep-learning 1 heidGuarlanl 
lapes, records. books, Gigantic catalog 1 r e-e - 
Research Association, BOX 24PM, fllympi*, Wolhing- 
ton BtSDI. 

LtllH Alltep or iwikf. Records, tape!. Mil Ip- 
murrtl Free catalog! D-nwar PM-dOfl, Ruid&SO, Naw 
Mnitiob 61345 

RADIElTHEXift, Radionics, Oowitnjc E~3.F*. Counts 
and Equipment lllustralfid Catalog fl.M (refundable] 
Lstdblished 27 years. Dipt. PM.-'R HrUne Cop^n, 
Highfield. Oanehll l, Sunn , England RH17 7EX. _ 

~ UlCtiOHEUIMSi - Free catalog- Resident or Horn* 
Study tc-irrie. Nashville Auction School, NashViNC, 
7I+. Mailing adBrcss - P.O. Bbk 190. Liwrenceburg. 
TN 38464, 

UNIVERSITY DEGREE! No ClBSSKt, foil, Economi- 
cal, Accredited. UttLUSIVf Directory %7.& CUARAN' 
TEEO. Guidance, Box 125DDM9, Columbus, Ohio 
43212, 

L E*»H SeMinf Machine repairing. A nroiit*b(B 
Trtde Easy to lea m, Free details, Sewing Certler, 
1B7 FR, fioch-Hlo, GA 3 IQ 79 

AUCTIONEERING: MeftdaffiiaFI School Of 

AUCtlOhMring, ffl4h Point,, N,C, 27263, FfW Intorma- 
ttML 

EXTENSION And Post-Graduate Awards In Phitoso- 

B y, Art, Sc lance, Bot-anlc, Itodleini, Homeopathy, 
d onrcs anP others, 30 iubpEcts. Curricula?- Iron 
(airmail St .00 refundable}. Re|istrar t Sussex Callage 
Oi Technology, mghfi aid, Imtaffli1 H imm, Engla nd, 

LOANS ■ Former tank incutkva npltbii how to 
Obtain leu ns From banks ather Fenders, (J.W, El.isi- 
naitnun's Supplement 32 .GO, Sylvan Press, P.O. Bax 
11212, sin Jose, CA 95131. 

WRITERS] Hcw-To Tips from Professional. Monthly 
Newsletter Free pel a ill! Chttry Tree Press, Bos 
£113. Station B. Victoria . 0.C., Canada V*R 6N3 

SELL! Filler Arbclcs Id Magazines. Earn while 
you Learn. *6,95. Act Now! Dorthy, Inc, 4316 
Boyar. Long Reach, CsNl, 90 807 

USED tour scs ! Books! Lists 75£ Smith's, 124 
Marlborough, Si lam, Massachusetts ft L 9 7(3 

now , . 7"hwv to laam Utirlct wttti aaiy 7 
words — 4 easy *teps T HI ultra] ed. Metric* It Here 
. , . Laarn Today, L3.00. InfoC-ochs, ion 1S3, Grass 
valley, California BS&aa 

it A BAftttMBCR Protauional Home Study Count. 
College of Cocktails, Bax 33133-M, LOS Angelas, 
C»l IT. 90035. 

IQQMIENNG OR ACCOUNTING? Your own business 
or work tor etheri. Easy hem*- study plan prepares 
you quickly. Veteran -Approvad. Fret "Accounting 
Career Kit/' Write’ Accounting School. Qep!. Ffl-Caq, 

New port, CoNfomli 92003 - 

YETERlNAfty A JUST ANT Train ll hone lar «■: 1 
lug Mlmef car? career, Send ter Frm "Career Kit." 
Storth American school ul Animal sciences, Oepl, 
me?. Newport Been. California ft2fifcj. 

URGENT! DENTAL TECHNICIAN* KILO ED — 
NATION WIDE MEN *Nd WOMEN — HIGH PAY, 
iCHOOLS, DETAILS] S5.DD — R. V, IJ.TES DENTAL 
CARRIERS, P.O. BOX 1294, CHINO, CALIFORNIA 111 TO 

LEARN Wuw lo Become a HEAvT CONSTRUCTION 
EQUIPMENT Broker, No License Needed, for details 
sand Stamped. Addressed .Envelop a To: Machinery, 
P.O. H(J1 Jl?. Lee, MatUchutelta 0173S 

HOW TO DRESS FOR SUCCESS — Look great and 
advance your Financial and proto* serial position. 
FvarirthJfli ybu over wanted to know about idecllng 
and buying a successful wardrobe, $ 5.BS Check or 
MO D Bachman Asioclates, 48 On It Ave.. Mctuchen, 
N.J. 0IS4Q 

II AN AUCTIONEER. World'! Largest Auction 
College! VA Approved. Vfrile: CdI. Gordon E 

Taylor Ficiich World Wide College ol Auctioneer! r^, 
IbC.i P.O. Boa 949. Oept. 19. Miaou City, IA 50401 

EMPLOYMENT INFORMATION 



RESUME — Jehit Career Objective, Education, 
Work Hlttarjr, Perianal Information, etc., with HOC 
id: fob! Unnmiled, 416 North Potomac itratt r4 Dl. 
Hastrstown, Maryland 21740 and Receive 10 Profes- 
sionally Written Copies In Personalized B»k Form, 
Ready !u Mali. Cur Resumes Command AttenUon 
with Prwen Eflaclivanass. Upon fipqunn we will 
(without chitrtt:- Cnculate Natiunnide your Qualllica 
tlonl In «r Conftdtfftlal Cril loud Service. 

SECRETS To Getting Jobl. RAliime Writing J4 95. 
Lynn, bon 946, Buena Vista. VA 244JG 

OVtiSCAl Mbs ■ Now Miring! 63 Countries. All 
Occupations. Rig Ray. Free Trimpartallon. lax Bane, 
fill. Latest Computerized Reports Jt.Oft. Juh world, 
9oi G45-E. Union City, CA 945|7. 

HOW To Change JuCS. Pr id leal Tipi. 33.M, R and 
f company, dot 324, Green wuud. Mmmippi maft 



AUSTRALIA— HEW ZEALAND Went Y«l’ «,00D 
fuOal Fraa tfanspurlatlon. Employment llitlnn L2.0Q. 
AUSTCD, Bos 41LG-F, Hayward 94540, 



JOURNEYMAN LEGITIMATE CREDENTIALS DA ANTE DJ 

Writer National Cnltsman Union, 310 Filth Avenuu, 
Suite 1102, New YftrR, NT 10010 

ATTENTION! Hlgh-pa^rg jobt and curecrt right 
hare in the U.S. Men and ’Women— ineranmle eer*i’ 
Ings, The efpctrlcat industry seeds you. Get amazing 
report. Free, while ttidy last. Amtec Research, P 0. 
Hr imp, Tekis Cfly, Texas 77500 

" ~DET BETTER JOB I H I (MLT-RAI D IlchniCSt CSreerj 



now u p an . No formal education required. Free 
revealing information. Counted he,. Bax 393-TP9, 
Tustin. California D2M-J. 



how tu land uit job you went! lot mter>sewinj 
setrels reveered! tree Information, Job Counseling, 
P.O. Boi 49. Claredon Hills, Illinois G0SI4 



RESUMES. Jbb Campaigns, Interviewing Tech- 
niques, Home Slutfy Courses. Efltclive, Proven 
Success. Writer Career Connection, 441 teaingtijn 
Avenue, New Yurfc, NT 10017 

~ bilFIELO ~W0RA — Calf Coast, 25~ Prospeclive 
Empluyers Listed — $5.ftO. Harper Enterprises, 00k 
L414, Alezsndria, Louitiena 71301 

ULIFONHU — Op|»rtuHlH« GalUff t LlflKt CMl- 
sibed L.A. rimes — 34. RG$. J4D2 3. Harbqr, 
Firllertun, California 93G32 



SAIL the world FREE! Hawaii. Caribbean.. Take 
Family. Paid positions available, 13. Belslrs, 24? 
LaTerne, Lena, Beach, California 9ggq3 



EMPLOYMENT WANTED 



AUSTRALIA-NEW ZEALAND "U.UD Jobs 4 ' Ads are 
BOHR! cel Government -Documented Truth, facts. 
Send S2.IXI. tower, non 451, Hudson, Ohio 44236 

ARE YOU LOOKING FDR EMPLDYMENH Tlj CDT 

Classified Section! It costs pnljr $4JW pir wqrd. 
And if you wJfh to run all Or part of your ad in 
bold capital letters - you can do so for as Fitlle at 
JI.DD per ward additional Act now! Send your ad 

to: POPULAR MECHANICS. CLASSIFIED OEPT,, 224 
WEST &TTH STREET, HEW TOM, NT 10019 



HELP WANTED 



PIATT WE Place work. Webstar AmencM fore- 
most dictionary company needs home workers Lo 
update local mailing lists. All ages, eip-nriencE 
unnecessary send name, address, phone number toi 
Webster, 175 Film Aue. r suite IIGl-BV. tiew Vbrk, 
N.Y„ 10010 

OVERSEAS Emplayment . . % 10,000- *50,000 +. 

FfM inffl-rnutiom Empiuym ent international, Boa 
2^2l7Al, lodlanapollf, Indiana 48229. 

F<HtE£T Service Employment Nationwide, Sftid 
SASCi Personel, Bar LO, Vale. Oregon 979LB 

ENG FREER — — — IneiMUkt Development 

Supervisor — Kubbti Tractor, headquartered 

to Southern caiiiomn. is a raat-growing, pregres’ 
live company with ovei S3 GO million safes. — 

We are currently seeking a hands-on, supervising 
engifluar to be roSbOntiOto for davetopiot design 
Specifications of tractor Implementj, Additionally, 
you wilt coDr-dimatB wilh manufacturers. — - - — 
Qualibed candi-dales Will pbfisess 4 degree in engi- 
neering wiin 3-5 years Of rgleleo fliperlance. — — 

— Salary to *26,G007yf. Imclpdlng an Impressive 
hanafm package and me opportunity lor q-uilifted 
individuals to realize lhair career potential with our 
aapandrng organization. — — — PruCgtl Testing 

Supervisor The qualified drafts siuni I wilt 

be roipons»bie lor tho Siipcryition and testing ol 
IrectOr implemefita and make recommandattonis foi 
im&rovfsmtnts. — — — An engineering degree plus 
3-5 years of related Oipefloace Will qualify you for 
a salary to JSl.MG/yr,, aztcailent Irlngo bonoBES, 
and I be opportunity lor career growth to a challeng- 
ing environment. Call Bill Evans collacl at 

(213) *37.2531 betwean 4:30 am and 4-30 pm fst or 

send your resume ra: Kubota Tractors, 550 

W. Art! tie Blvd.. Compton, Callfarnni 90220 — — 

— Equal Opportunity Employer M F 



FOR INVENTORS 



inventors — United Stahl Patent Office 
Searches. Patent Development Engineering and 
Marketing of yqur inversions Ideas wMb rtianufM- 
t Siren contracts. Senb for I Rt L IMVENTFOH CERT1FI 
DATES end Jnvenlton Information. Serving Invtnlarl 
Since !94U CiORC-E SPEtTDR, LICENSED PHOFFJ- 
SIGNAL PATENT ENGINEER, farmer UR FTC □ STATES 
PATENT OFFICE EMM I HER— 35 it] Wepfivorth Build- 
Jug. New Turk 10007 

U.S, PATENT Office See rebel, 234 Broadway, Room 
36 J S. Nlw York 10007. Free Invention c-aMlHtiteii. 

PATENT AND DEVELOP Tour Invanllfm. RagEitArad 
Patent AgeoE end Licensad Professional Engineer, 
Lend for FREE PATENT JHf DDMITfDia Every Inventor 
itiDuw Have. Rrcnird l Miner, 3612 Wodwortti 
Building, New York. New fork lOfli? (212) 267^5252 

PATENT ATTORHET Semai Inventors by Mail. Box 
405, Medflltd, MR 02032 

NOR PROFIT Foundation helps tovenlMi, Widest 
iltige d services. Free racordlng lormt, free evalua- 
Hon. Affiliated Jiwentors Foundation. 501-9 Iowa. 
Colorado Springs. Co, 4D9D9 



REOlfTERCd PATENT ATTORNEY Washington D.C. 
Suburb. Donald A. Kettlflilring*, 414 jTungorfard 
Drive. Suita 411 , Rockville , Maryland ?DB50 

IRYEHTQRS: Free toformaHon on oflerlna your in, 
venllffh lor sale, KasSlef Salus Corporation, C--5-D-F I , 
Fremon t, Ohio 43420 

PATENT APPLICATION prepared of your invention 
by Parent Aekhl and Consulting Engineer. Reason- 
able- Ratos. Howard PoC ell, Beachlrgnl Line, New 
Rochelft, New Totk 10103^ 

INVENTED SomethineT Writer Reekitered Patwt 
Attorney. 74W Beniamin Franklin Sta., Washington, 
DC 2ftD44 

PATENT - LAW C l I NIC, established ~t>y rtcitfired 
practitioners, provides completo parent services for 
reasonable fees. 9359 Torrent Row, Columbia, 
Mi ryland 21D45- (301) 997-9260 

MR. INTERIOR: America's foremost development 
firm oflert a complel# service, For free details 
wrl|e r Charles t. Prince Co.. Inc., Empire State 
Buildin g , SuHt 3300^ NYC 10QP1 

MONET For Tour Idea*!! free Information. 
MHMf rails, Dopl. PM 99, Clend-VE, Ml 5^330 

PROTECT Your Invention. Registered Patent Attor- 
ney. Many Veer? Espurieucu. all Fiel-di. Very Reiron^ 
ahlu gbafges. Write for flee Informalion Paul M. 
Galleghor, 105 W. Ada ms, Chicago, JL 60603 

INVENTORS w» went your EmrirHunerttalfy 
Harmonious Innovallbnit. Seed t-l .00 Foe qur 
Mtgeyiea. United Inventors of Canada Ltd P.O. 
Boi 4S59, Sratlpn "C’ t Calgary, Alberta, Canada 
T2T 5P1 



INVENTIONS WANTED 



INVENT F0F4S MARKETED Ctlb. Rpyalllas FREE 
INVENTION PROTECTION CERTJfICAIES, Ceprce 
Specter Kimiracturtro Pa proien talives, Wpalworih 
Building, New Yflrtl, H,Y. 10007. 

1 DIAS, mventipus, new product? needed by fnnp- 
valive manufacturers. Market lea assistance available 
to Individuals, tlnkrrm, universities, oomnaules 
with feasible concept I, Write tor: Klt-PM. IML 701 
Smlthfietd, Pittsburgh, PA 15222. 

MANUFACTURER SEEKING INVENTIONS, ADVhNTEK 
IHTERNATIDNA1, T1W 17TH NW. WASHTNCTOW. DC 
20031. 

HONGKONG factory need! stWH-1 raw prodlKtA 
evtry munth to satisfy Iheir oversea buyers, Particu- 
larly mterettod ItouSaheld items, toys games, 
gadgets,. Please seed sketches er detailed MplilM- 
tlon lor eveloatiun and casih/royHty pure hue if 
you have an articto/accessDnr cannQt produce 
domesllceiEly Uecauu pr quantrly, price, or lebour; 
piftie try us. Honekung Pftsllc ft Metal Product* 
Company, Kwuntong P.O. Box 9627. Hongkong, 

INVENTOR A: If you have eu InvenClon for sale dr 
lloense, write for free booklet tup Mining now wt 
can help you, Kessfer Seres Coup., C-SB-iW. FretPonl, 
Otiio 43420 



REAL ESTATE & FARMS 



FREE' Blf Fall-HO-lidRy C eta log! Dv|r 5.40U country 

K rtlet tfestrUHidj plcturedt lend, Firms, Homaa. 

esses. Recreation, Rellrament burl I Selector 
bd*t Ihruout the lift. Over 700 offices, 43 slates All 
Across; America! Tours FREE Tram Un Yfbfld-'t Lara- 
•it! STRObT RlAI.1T. Inc, 7 5 Dearborn, PepT- 
hdd, Chicago, a ewu. 

CAHiniAH LRNff FROM *47.00 AH ARE. Low 

monthly payment*, Iheal for cetldfif*, hunting, tith- 
ing, mvGiJment! Free ctfilogue. Canadian Itlata 
Land, ?H(j Liwrence Avenird Weil, Toronto, Canada 
M5M 3AR, Depl. ?1C. 4141 799 4H3G, 

"CAHROIAH tJu-untjy Pr-opBrllej,” Our tlrd year. 
Cblalogut - ft Issues *2.QQ. Tee Sato* Service, Suilh 
404 'PM, 65 Sloor Street East, Toronto, Ontario 
M4W l&S. 

BIO .... FREE .. . TALL CATALOtr Over 2..60Q lop 
vetoes coast To coast 1 UNITED FARM AGEHCY, BI2-PM 
West 4 7th, Kansas CHy, Mo. 041 1*. 

CELLING YOUT ttomaf sate several Thousand 
Done re, Information lift. Coloniel Homes, P.B Bei 
6055ft, Lb* Anieltl, Citlfornla WDftO 

"FREE CATALOG I" Ail Type* Property I PhDtosE 
r&ffice* In 12 Stales). lAFE-aui Real E stole Aicencsr, 
IV., Bor 589 -PM, Little ftoek. Ark. 77703, l-BOO- 
fts3’63ai 

RECREATION Lend Tract*. S-40 Acres, Idaho — 
Washington — Montana. T mi her — View* — 
Straamt. laiurtd title — Acceii — Lw down, 
write 1 western High Lands, Inc., Dept. A, Bos 9fi9. 
rtiyden Lake. Ideno *3*33 __ 

CALIFORNIA, Acreage, Lots. *30 down, *30 month- 
ly. BOS 35291, LOS Angela* 9003S 

HISTORIC wesltrn Town In beiutlful Soutoern 
Dl ah. Hunt, fnh, camp yenrpuhd. Huftft valley 
r 1 mm i'd by mountains. Lois 5695 lull price, *10 
dawn fterto II complete IhtormetiDn SpothwEit, 
Bor 37 [N-l), Beryl, yiph *4714 

HU Your Own Home! lr Save Money]'' Valuable 
rnfOnbution Suggestion*. Send (3-DD- Mark lee, Bps 
B3], King pi Prussia, PA 194H 



IMMEDIATE JOB OPPORTUNITIES. Thrdughovt IJnil- 
•d Slatee and Cansde, CetoH* *1,00. Employment 
tolormalliHl, 208 ftuoth 4th. DeSotO. Mlisouri ftJOJO 



• EOlftTEHED Ml ENT ATTORNEY. AppILq iUon* and 
Searehe*. Mill ftervica. Ffea Prtllfnlnery Ravlfw, In 
397, Millwood, N,Y, ID54b 



MISSOURI Uraiks - Oravgn Reilty, Inc.. West 
Plains. Missouri 6S775. Free Brochure 1417> 2564022 
Collect 



EfPTFMRFR JS7<? ?4Fi 




EXPORT — I mport 



TREASURE FINDERS 



2900 hh r«t seltlng" produces. Free brochure! 
Al IrigniCD, 0ai 01309-lb, Cleveland, Ohio 44101 



BUY IT WHOLESALE 



REPLACEMENT FAiTS, SvrviEB (wli Dor Chain 
Saws, Small Engines. First (hwlilf. Substantial 
savings,. Free Cafaldfi. Stares, shops, live sales, tax 
number tar dealer information. Repair Parts, B0< 
6329-K77, Efie, PA 16512 



BELTS Anri Buckles, Complete line fart tellers 
intruding truckers. motorcycles, CB‘s. westerns, rtc. 
Big Profits, Complete dealer set up. CatalM, details 
free, Anchor Specie litres, Bdx 355S-BFM,. North 
Providence, ft I 02911 



RIHtS, Jewelry Priced 120% Below Refill Price. 
Cats lee, jl.oti (Ref undafrl h), Anha-PH, 9 b Washing- 
ton. West Warwick, Rl 02003 



SATE OH PUTS! Free catalog jammed filth Motor- 
cycle, Snuwmo&He, small engine parts. Accessaries. 
Manufacturer's Supply, Sax 157 PM. Owc-h liter, 
Wisconsin S4426 

it wine Indian Jewelry Wholesale. Detain sz.oo 
(Rein nd able), Lsngeprn, 6301 flqvtli 7th Street, 
Phoenljt. AZ 45014 

400,000 BARGAINS Below WhdlttaSlr' Many Free! 
Liquidations . . . CluseouH ... Job Lots .. . Single 
Samples. Free QatHI*. Bargainhunters Opportunities, 
BOS J%hA, Holland. Michigan WU, 

HOW Glanl Gift Catalog, Over 2.000 items Low- 
est below whplewi# Prices. Ppwerrul Profit Maker, 
13.00 (refunded!: Just Gifts, ll Weslwqad Dr. 

Hn..WMl Orlhfa, Pit 07DH 

HAVE Own Business, World' $ large si wholesalers, 
American, loreign. Bargains Free details. 
Intlrnilldnal Buyers, Bex 16386 M, Portland. OroRou 
9721i_ . 

worldwide Wholesale Barei ini= imports . . . 
Closeouts . . Qropship . , . Mamet*. 9225 pm 
Parkway. Highland, Indiana 46322 

INDIAN JEWELRY. Below Wholesale. Catalog $1.00. 
Minufaclurer, Box 2723W, U Paro, Texas 79426 



APV- AGENCIES, 

ADV. SERVICES, MAILING LISTS 



FiPtHT Assistance tor mailorder, advertisers. 
Riltbnk leading newspapers, magazine* 11. 00. 
Chieijio Advertising Aginty, 28 EM Jackson, Chicago 
66604 



mailorder advertisers;! classified aoyehtis 
ihc can *c MOST pp of l table and rewarding. 

P SO BUM IS TO KNOW WHAT TD DD, WHAT HO T TO 
DO. COLUMBIA Cam help row WITH TOUR MAitpflp. 
ER PROGRAM. OVER 20 TEARS CLASSIFIED ADVERTIS- 
ING 1EPERIENCE, HNQWLE0E1 OF BEST POLLING 
PUBLICATIONS. EXPERT COPT SERVICE IS ALL 
YDURj AT HD INCREASE OVER PUBLISHER 3 STAN- 
DARD RATES, CHANCES ME TOD WILL SAVE MONET. 
WRITE TODAY FDR TRIE DETAILS PUIS TOUR TREE 
COPT OF "MAILORDER ADVERTISERS RATE GUIDE". 
COLUMBIA ADVERTISING ANCRKY. 101 URS-PMB, 
RICHMOND, INDIANA 47374 



BUSINESS SERVICES 



PLAN Your ttuEinau - Outline £2.00. An don’s. 
P,0. ROT 7936, Eoiene, Oregon 97402 



RUBBER STAMPS 



RUBIER Stampi Fr#e tala la*: iKMOfl'S, 

Brown AVIlle rn., G IDl, in. Yitnnn, IL A2B64 

personalized Pocket Rubber Stamp. 3 Jm*i 
£2.50; Uett-R Enterprises, 12ID0 Valley Spring Lane, 
a3ag-p, Siudi 0 City, ca 51K4 

HIRER Stamp on WMO MOUWT. 3 Line* £1.00 — 

n Inked Pad Included- Discovery Products, 
57. HufttinglOil Beach. CA 02647 

FREE Brochure. Clinton Rubber Stamp Company 
Boa Z2B, Clinton, Iowa 52732 



OFFICE SUPPLIES 



PROFIT! FROM CLASSIFIED ADVERTISING! Booklet 
Show* you how lo start your own business with 
ciaitllird Adverllikng. Only £1.00 1 Rei u Mib-le wllh 
ilral order,] H. C, RAPPEL, POPULAR Ml CHAN 1C*. 
REPT. P, lj* WEST B7TH STREET, NEW TORN, N.Y, 
fflBIlL 



MULTI GRAPH, MIMEOGRAPH 



HEED AH iHESPiniVE COPT MACHINE, Make A dry 
printer yourself, Huy • photocopy Ol Hie plane at 
They appeared lo PN. Price 7i£. Send order tOa 
Popular Mechanics, Dept. HI, Box 1014. Radio City 
5ta„ Hi# York. NY 10019 

246 POPULAR MECHANICS 



PRINTING PRESSES — 
RUBBER STAMP OUTFITS 



SIMPLE* RUBBER STAMP PRESSES. Hydraulic 
operated electrically honied. Suet 5'W. Fa 12", 
10'IIS - , Starting outfits, Order lor presses, 
supplies stiippeil day received. Send £2.00 for Gala- 
lug and Brochure. Custom MeflufaclUrer*, Box 211 P, 
Springfield, 140 E54D|. 



PRINT t0iir dwm — piintirj presses type, 
supplies direct from factory. Sand 254 for call log 
and simple* lo; neisey Co-, dm, Meriden, coon, 
Q64£ft, 



rubber Stamp supplies catalog. Jackson, 
Brownsville Fid., s»U0, Mi. Vernon, il &5BM 

PRINT! Hi Presses, type. Supplies Lists, 200 
Turnbaufih service, Meehan Icsimrg, Pennsylvania 

nm 



TIND Lost coins, jewelry, burled treasure, gold 
nugget*, relics. New revolutionary patented deledor 
analyzes objects, tremendous range, no ground pick- 
up. Free catalog. Gardiner, 472941 N. 7th Ave., 
Pawn lx, Arizona 85013 



treasure - Locate Quarter mile sway with ultra 

sensitive r&calar - brochure free. Research product*, 
13441 ■ AJifG, Tampa, Florida 33611 



NE 



YMiTiiL DETECTORS: Twenty Major Brands. LOWEST 
DISCOUNT PRICES! IMMEDIATE PRlPRID KUVERT. 
FHDNE [il 1| TH9-DBDD IMrr.a’s MEClronic*, Boa 167, 

Geneva, Hew York 14456 

REDUCES PRICES! ManuUclaring Ehreragt Topi Ini 
Metpi Directors, dompsotr D-TH, 6l4 iasy Street, 
Garland, Texas 76CM2 



PROFITABLE OCCUPATIONS 



COMPLETE Rubber Stamp Outfits, Supplies. Same 
day shipment. Sign Engraving Mechlnei, Wholesale 
Gal j l an tl.DD UtfiluLt'bie Star Stamp, >3? S. 
Federal, Chicago 60606 



PRINTING & SUPPLIES 



WODD TTP€ — All Sizes, Stylrt. SA5E, TjffKrirft, 
901 40-FM, Roslyn, New York U576 

QUICK Copy Priming! I M PTlcet, wrftfri 

Nationwide. 614 N. Mein, Bldomlngtoh. IL 51701 

type Fpets, Nrod Priming Presiat, Supplies. 3 20 
pages. JJ go deductible first order. Jkmo Type, 732 
federal, thicago 6000$. 



GUMMED LABELS 



1.000 Deluxe Gummed Address Dbers £2.00 Free 
Literature. .Acme. 58 Tomato, Pittsburgh. 
Pennsylvania 15229 



GIFT SHOPPING 



FREE GIFT CRTALPP, Temple House, P.O. Bot 5711, 
Sara-iola, Florida 33679 

FREE Distinctive Girt CiLilag, Writer Dune 
Paterson, PW-979, 2fl5 llUwi* Avonuo, Paterson, »j 
P7503 



34K SERPENTINE Bracelet $*.00: — 1 5*-$ 15.00. 
Glen, 63 Aspen, swimmcrti, 01907 

HUYIH6 GIFTS, send £2 W for I CURTIS CATALOG, 
P.O. Box 17170. Chicago, llllnalt 60600 

THEE 6 1 FT CATALOG! MglthHaiioni! SirvICl* IK." 
457 Sunshine Awe.. Youngstown, Ohio 44505 

FREE Gala lag or Great Gilts, plus Catalog ol 
Harcjm Hooks. Super Values. 60th free. Depr. E, 
Crescent, 2 S. 4 7D flancrall. Glen Ellyn. Illinois 
60137 

■AR Accessories Jfime Brands- -Free Cat*- 
log— Karpmshi. Dux 14$, franklin Park, lL 60131 



CLOCK S + WATCHESt OLD GOLDt 
JEWELRY 



HIGHEST CAiH for Goifl, Jewiiry. Gold teem. 
Rings, Dramondi, Watchei, Silver, Platinum. Mill 
Article* Today. Fret gilt with Information. Chicago 
GoW A Precious Melile, G E, Monroe, 0*bl, 153, 
Chicago, 60603. 

HIGHEST CAIN IMMEdfATELT lor old geld, alive r,* 
plalinmn. Jewelry gold iMth, wgkhet, diamonds, 
snectaclei. Free idf or milieu. Rase industries. 293 
East Madison. Chicago 60602. Citabliibed 1^34. 

WATCH And Clock repairing booka, tooia, malerl- 
flli- Fre* Cafe lags. North AmerLcen, BOH 77-AI. FdE 
River Grove, IIHnoit 60021. 

GOLD SILVER. PUTIN UH WANTED, far lre» Infor- 
malian Write: Wifmata, 34S S. CiJiiell, Orjngo, Cl. 
92666 



CLOCK! Handcrafted Wood Brochure £1. Flak. 631 
Mmon. Middles™, NJ 06646 

BuY INC BOLD — IILV1R ARTICLES! Any Condi- 
tion! AbioluUly No Risk | Free Details, be Hence. 
43-1 Margin, Salem, Mm. B1970 

HIGHEST CASH IHMEQJATILV For Coldi Rlmi. 
Jewelry, Teeth, Welches - Silver, Pfellmim Coins 
Mall A tile Ltl Today! Free Ihformalron. Gilt THE 
C0N3TAHT HDfHlNS CO., P.O. Bax 7 IS, Verona, Wf 
33593 

CASH for Coldlll Sllvir!'! Jewolryfl! 0*nlur**!1l 
Speciac iisUr Free inrorrhalldfi. Comineatel 
Collectors, 59 KahOiy, Alb.rny, Hew York 122$# 



PRECIOUS STONES & MINERALS 



GET Free catalog no serious fDtkhOLifld. gent 
Cutter, jewelry maker, hobbyltt or craftsman can be 
Without , Ftfll pi barge -ms, exclusive Iterm, law 
prices from lergest suppllari and «uDtorlf|«S In |h* 
field. Frea new dialog Juel oh the prtia, yours For 
the asking. Write: Grreger'e D*pt C-12. TOO Ssulh 
Arroyo Pkery., PatedtOl. Canlornle 91 109 

WO polished Gemetohai £5.00. TumbFacrsH, 
S401 James North. M in 11 napoll j , Mlhn. 55430. 



ft. smith Auction school. Ft. smith, Atk. 7I90I, 

Resident A Home study. Veteran Approved. 

PLA*iEfLGftAfT:J! ProPitdble home bus me is. Molds 
available, LFCUiln Lynnelte, $231 C Mantsr Hark, 
Mentor, 01)10 440BO 

I HVL5 T I GATO RS, POLICE, MECHANIC! — Ham 

Profitable Traffic Accident Recorstructlan. £50/ Hoc r 
Possible, Sell -study Program, 565.00. Money Neck 
Guarmteed . . . Lumpart, 774R Dearborn Street, Salt 
Lake City, Utah 54106 

FREE Calalcfii. Repair air conditioning Relrirtra- 
tion. Teal*. 3j 1 1 l> 1 1 A s , full inslructiExits. Doblin. 2016 
Canton, Dvllas, this 75201, 

INSPECT Mtchinlcal and Structural Systtni vf 
Existing Ham-Ei lar Polential Buyers, free Details. 
C-nh: Bur 115. Orleans. ME 02653 

AQUARIUM Service - Free OuSineii Plan, Aqua life, 

Bps 5974, Pompano Beach, FL 3306* 

YOUR OWN Aquarium Mai Mena ike Business,. 
£10,000 1- income Possible In leu than a Tear. My 
Booklet Tells Now. J3.O0 Aquatic Designers, Bui 
17596. Tucson . Arlrona 35731 



EARN £3$ |[i injur ■* a Tax PrtuSrer! $fmpHljed 
fttudy Cqursfl. »DO lor brKhgrt. Tilt Fact*. 1973 
Dxrard Drive. FiirHeJd, Cam. 94533 

■IB Earolngi ftepreienling Minufacturan. £2.00 
booklet tens now, Major Enterprise*. 1632 Crescent 
Drive. Ddr 516, Henderson. N, C, 27H$ 



SALESMEN — DISTRIBUTORS 



FREE Details. Aufcnutic Fishhooks , PrDPitJble 
samples. £3.00 [Refundable!. AronMsrfne. 61 A, 
Millie Beach, New York H0Sl 

MAKE I1TM MONEY DURING YOU* SPARE TIME! 

SHOW Our New Lint 01 calendars. Pent and Popular 
Advertising Gilts to Local firms, Prompt, friendly 
service Prom small town AM-1 Company in pur ?&tn 
year, hu i nvescmeiit -or cblltcllcn. Weekly com ml 1- 
noni. Be ypur own Dost. Full Tima Polential, Nn 
Esperienct NecesuiY. write Richard Lcwt. NEWTON 
MFB. CO., Dept. PMCfi, Newton, Iowa 502DB 

SELL SENSATIONAL LOW-COST BURGLAR ALARM. 

Ughtenini seller. ExceRtionsl margin. Samples fur 
I rial. Nq-rlii west Utctdc, A v*. 1», Mitchell, 5. 0k r 
573D1 



AGENTS WANTED 



SPARE TIME CASH. Sell famous Hanover Shuts. 
Samples, **i*s kll Free. Nu experience needed. No 
age limit, Big commissions, Riwer SUM, Dept 
2453. Hanover. Pa. 17331 

PAIHTItt* Advertising Salesmen — ERCtfitrkl money 
mekini jidehnq leiimg Dacaicomann Hime Plates, 
small duanlllleV Advertising Spetiilllas, sign 
Jitters, Free Samples. Ralcu XL. Boetoo. Mass, 
02110- 

RUKE up lb SI 1,50 Mr Mir Hlllflt Msartckl 
finest Shore, No invrilmcntf No ->-i tjchce neers- 
Jiry! Free calafei and safiliu brltfil. Melon fhbts, 
H 431, Chippewa Fa III, Wl S47» 

MARI Great MMlAyll Nigheit Comml aaioni In 
laduatryf National Manulacturtr needs Reuresanta- 
tlvea for hNibfirlad Pma writii PM Moore. NPC. Bab 
orego, PA »idl 



business opportunities 



AUTO INTtaiDN CUSTOMIZING AND UPN0l£TlAliNG 

art Voday't filgfi demand skills - yel easily learned 
at fiomel Fabulous profit potential. Send for FVC6 
Opportunity Kit, CctaHs. Auto UphaUtery InstlluL*, 
412 B. Ljron 3t„ Dept, jac, Santa An*, ca 02701. 

MAiLDHBtR Course Fr». secrets starling home 
mailorder import business. MalDnger Deal, £2700, 
weed land hnIi, ca, 01357 

CUSTOM tlGTURt f HAM I Hi MAN El £161 Lum. 
earn at hem* - wt shew you fiqw. gvfrylhJna 
supplied Onfall e FHEi. FrameC ratter*, 412 £0. Lyon, 
Dept, HLG, Sente Ana, CA. 02701. 



HONEYI Lirn £100 per day. Start Wholesale Gun 
nti* from your Hqrne, Nb inveSlmwrt. Oetalla £1.00. 
Tlverlans. das 325. Holbrook. NT 1 1741 

FREE — "Safer Money- miking report", FantHUs 
profrts^madlataly. "Sofa ray", 224-PM, Clarkiton, 



fCerrtlnairi gw neat pate) 



BUSINESS OPPORTUNITIES 

(Ctriltfkaft Iran 

HYDRAULIC JACK REPAIR (A* N IN UDnET Uim 

HI Hun;, Short tour** 13.95. Auto Jack, P.Q. Box 
1*3*1, Orlando. Fieri Hi 3*609 

AiuuM! 3255,000 YMfijr wild classified am. 
Fret Proof. Aioneycrin, pm*9, 23 1 6 Dsi#, tiny C*. 
dsjot 

mu At Faertfcam w« twit the Mletvrud m 
incredible 70% Hit 11 ye*rsl CBS TV called ui Ho. 
I football prediction newsletter I Guaranteed winner! 
frit: giine try game retard lilt 4 Je*ri. Winner* 
Sportt, £71 I'D iTin Ayi„ Brooklyn, N.Y, li2H,_ 

PIANO Tun ini quickly foemed With home study 
tMirMIr DlplWii (ranted- American Tuning Schuof, 
17030 fflftf Qt„ WCffen H ill, CllJf. 1HH7. 

nWVWTUV ||inti Hkflttdl Make Ut Honey 
From Home mailorder. free Sampl** Information. 
I‘l' 1,1 e i mall l -C 7, Last Providence, H.l. 02914, 

UttlUftlCAilY ‘ IHCLJHB IndlVlhlll dHlFltll 
mmenhlp of Profitable Small Menutoctoring Bu li- 
nen. Many u*re/taL! time opportunities, present If 
aval Lib I* Wllriotrt investment; 6i»lnciit>, 51’B9 
Bri ghton mti, Brooklyn, New to it 11233 

TAKE Galilee" "order*. Wt flnw-Milp £300 bait’ 
selling uwoltiry products, lowest below wholesale 
prices, Immediate dr liven. Spiditiillr home hill- 
nest opportunity. Free boot. SMC. 60&1 0e Soto 
Ave., wet 20-ftl, Woodland Hills, W S13W. 

HOUE faclfli fan* -Lilatime Utcomn^-PradJcllm 
Today's Speed pi the Thanwgtibred Race 
Marie— WriMltf. Box 24A&A, Renton, WislUnflflit 

bbqis 

PRJtPUCC Tan Returns . Housewife jp Ml HetllBv 
mode IV HO kilt season . Tre 1ST it hsm*. VA 
Approved. MallHial Tax School, aton**y ?J*, hew 
vent ios» 



OursBIf! Building Plastic Easily. Waleforeof, 

Fmeproof. economical. Bay* Laboratory. Rt. #1, Bos 
iu, cedarwHfl, CO #1413 _ 

■ It Profits Burma. Selling cm Boohs- Free Infor- 
mallon, Bazaar, Box «(, Chico, California 41917 

till. LkS TlUi F UNPACKS, 4flft% PROFIT. Drop 
ihrpmnnr, Clttiilarl, Aval labia. Atlas, 137 in street. 
MenderHM, Hv. 4901 S 



115.00 



faie/cises at hdlnt 



hourly bgildmi custom line- 
t. Huff nationwide demand. Fill 



rial I order*. Wn supply malerla.lt> instructions . 
everything, Free details. CutfomtSto, M?5 D* Sotc 
Ave. Depl. XZU-Bl, Woodland Hills. CA. 9 1X5. 

ADVERTISING Buslnrt'b— T4u Own It I |4Q0 ftflt 
week er money bach. WHIP Action Ad Cinch, Room 
«’MK, 1512 /amis, Chicago. ILL, 6 «2t, 

PIANO Tuning l earned Quickly ft Hemet frfti 
Information. Empire School, Box 440327. Miami 
33143 " 

how you too can sell thousand* of your products 
to lew mailorder cals Ice companies! free details. 
NS.D, Box 644-MCH, DeS Moire*, Iowa K1J03. 

■HI 40% Plain Sailing UFAifA I the Vital 
Spark Combination for Heimonlnua Body Function 
and tha fialkel of Arthral it. Information Write i 
universal Distributing Co., 35 E. Wither Drive, 
Chicago, II BD401 

Proven ProFltsbit Mailorder BoHeasall No inven- 
tory. Shippint, Bit Profits Every Sale. Free Details. 
A1F, 323 frxnhlm Blvd. Sautn. Suita 3M,Aij, 
Chun fo, ii t om. 

KJmdRDU Profit Hiwsieltor ^ Proftislorul 
Advice, Advertising RxcommandaticoE Fret Report. 
CornmuniCatinh,!, 0PK 405PM. OoStoit, Mass. 02 199 

MAIL Order Dlitfifaubontilpi 3100 hir "supplies 
Free Bodtlit. Audit Corrtroli. POB Z3339. Dfrpt. 40, 
Ft. Lauderdale, FI. 33907 

Itt.fO Torrurrow. %3 3341 Hilt #HK, CtUrartteed. 
Free Report. MHlP, Unit Markcntta, TX 

Tita 

MAIL 01 Oil WULTHI E*iy If you follow this 
Millionaire's dbtMlCil MhiC4. Free Inlcrmatlon. ARC 
Aiiodataq, Boa 33 1V Ottawa, Canada K2C 313 
PROPfft FROM CLA33IFIED AUVERTltlNfi’ Booklet 
snows you now lo start your own builnm with 
Clasiibed Advert I ling. Only 1 1 -Du i Rel u n oao la with 

first ond.tr.) h. i. iUppeI. popular mlchahics. 

DEPT, P, 324 WEST STTH sVPEET, NEW TORN. M.t! 
loti*. 

ERASE DEBTS with hUle ' known law — CNUII 
WaalttiSl Details FREir Blueprint! #B9 V Bos 900. 
Brain. HV HH?1 

WBODWOUEHS . ste'rt Profitib'ia Busirusi mahiiif 
IJruSual Cilia, ObtoriilvB Novellas. Easy!!' Every 
tiling explained! If Fret details. Williams, 32P Titus, 
Clwt Cove. HV UH2 ^ 

PlCTUIE Frainl"i(— Prolitaftlt full dr $pare-timt 
business. Easy to learn with nandpaak^eurse 
“Guide To Picture Framlni Fronts.'' (3.D0 Cuerap- 
ited. Free Iramlnp-suppiles cataioc Incruriod. Japs, 
12^PM Seventh North, Hopklnt, Mifiresote 55343. 

REPAIR HTDRAULLC lACH — BOAILA FREE. 
WRITE: NT MAUL ft PUTS SUPPLY, DDE 4137, 

uowHiviuf, nut ntn. 

VENDING Maciilnn. No hHIm. Rdvtat Him WHel- 
|n( piufitS: Bla Grtalpsue Free. Partway Machine 
Corpora! Ion 1930FMB CreansprirR Drive. Tlmnnlom, 
Maryland 21093. 



FREE Rapofli "Hafrane Bucks Whole sal log By 
Mail"! Quick, assy profits! Paramount, Box IZ3Z- 
PW, Chickisiu, gklAhoma 730m 

START profitable service Buiinosi Ee illy' Alena, 
Box JJ A", Firmingvl1le r Hew York. 11?3J 

lUlLMDER Opportunity! Start profilible home 
business wlthoul tiperLencc or caortfi, write for 
free boah. plus details. Mall Order Assoc ial« h Dept, 
30. Monlvaii, rei o 7W5, 

CWMMCY (WEEPS are In HI|R VON can 

Work for TourseH! Write Ndw for Free Brochure . , . 
Pacific Northwest icfirwl ol Chimney Swoeplnt, 39 3Q 
Wflstylew Dr., Boisa, Idaho 43 Jw 

SURFRIIE EVERTMDT, Becom* Nutury Public now. 
We Jtuide you, free. We sell notary needs. Raise 
your image, job value, income. Auiittnce nation- 
wide. Brochure: Bull, 234 CiUb-A, Saw Antonio, Texas 
7BCT1 

HE Profits MenufeCt tiring Ciraf* Storega Cabi- 
nets. HicrembL# Demsiwl! Ordinary Toots, MatarlaK. 
UWW*s OaMneti , jax WW, Hio4ni i h Or igan 97333 

|U4l From Sqear* Foot Plywood, fflxif E><merad)~ 
ReveaUhE Proof 25C. (Refundable). Woodwio, 
Bradgewatar, Mass. <K3B4 

I MUE fab.OOO OO Tear by Haildedarl Helped 
others make money! Torrey, Box 31 ST¥, Ypsllihtl, 
Mkltl jHt 40197 

UAlLMDtl | (HR, H POUIMt RMMTNiv Srl.mg 

Infgrmetlon. Free U«lnls: AH Enterprises, Box (2^H, 
Bronx. Niw Torh 10465 _ 

LEARN The secrets ol raulrlitf hmk Eurteclat 
"Febulout Profits," small Inveitmenl. Apex 
Englneerlftf, 5454 Boise, All sc idem. Call 1 . 93422 

FREE Cunt Cats log — business plans — meal 
bow to btcomt wealthy wholesaler — from home 
fuil/iptm time — 6 rare!, S4»9'PW» HlNcmt, 
Tacoma, Washington 94494 

3TART your own Specially Wholnslllnf business 



at home. Lott of heio from us, Eaty-lhtlrucllon 
MliU, 235Q u$t tellers, rock bottom prices, and 
much more. Free details. Whole sal er Associates, 



dept. PM-470, 50 Woodard Roid. Wert fiubury. 
Ml SI, cam 

1 1 f 2hlki Mommy Ralsmc Urthwornis for Ui. 
Free Oats I It. Bake/ Enterprises, Box 193, Sfurta. 
Ohio 43350, 

boon INC took Business?’ Amsiinc 100% Profit, 
Boiler PacXel Free! Mitchell. BOX lOSBPM.I, BfhlO h. 
Aft. 72D15 

MAIL Baby Catalogs to New Mothers lor 8I( 
Profits' Detail! 31.00. Volz PM. TosHanll. Michigan 
4*197 

I MADE tl million, find cipltal ier local mer- 
charts A Dullltuniei Tasted plan — no SEllmg. 
Free details: fba- 12, Karrvllle, Taui 7*02* 

3EAMLEU spray is Where tha ei| Money isl Malta 
an averase dt oxer S7D0 6n single order* sold to 
Schools, factories, muttis. sh cjiju n n centers clc. 
Save cuitomen up to 75% the cDti □? a new loaf. 
You sell the Process we loon Die Equipment. Write 
far exciting fncll, PACE. Dept. 51 1, l!i| * Endient, 
Rlfisai City, Mo. 64132 

VIHYL'3 wnert i he Honey is! ProlesiiDnally repair, 
rchmsh, recolur, 1u mature, luggage, car tops. Quick. 
easy. Two small |20 Jobs a day earn ynti 31. ODD a 
month. Humes, can, afficts. reitaurjnts, unlimaert 
CdStamcrs. Start earning |1|ar « few days praclice. 
icnsational details Free, TIP, 2fl07 Monfrese, 
Chicago, S041B 

3700 Per month aimlngl possible filllni out In- 
come tax forms at home or tax a Mi ce duilhg fox 



season, We show y«t how, Simple, QUlckPx learned. 
Details mailed fret. Ho salesmen. Hurry, Big 
mend. Federated Tax, 2065 Moirtnxie, Chicago 



da- 



60618. 

SEU Rooks By Mail. ComjHati Denier Set-up— 
25C. Midwesl, Bax 44R2PM, Shawana. Wfo. 543 66. 

WOODWORKERS - Turn %4 material Into 134,95. 
Free Brochure! PJne Shdfi. 7BP, Welt Petarbormigh, 
NH 0346* 

■IKE BIO monEt In Jtwilrr . . full « span 
Time. Free Informailon, Masco, JlD-AlC Lincoln 
Avenue, Fox River Cigv fl , UJInoU 60021. 

SELL SENS ATI DUAL LOW CDS. T BLUtCLJUt ALARM. 

Cxceptloiul martin. Samples lor trial. North wait 
Electric, Ave, ISO, Mitchell, S.D. 57101 

FREE sufitikii "Mefleyv Mailing Haflordar Meth- 
Bdsl" WartM>m, 151ft* Luriy, Plftit)Uf(h F PA 15239 

91,0 UrtS Tour Heme sent to 1,000 importer i. 
Jdbberi, Malfors far One Veer, California Pad Pie 
Mailers, ClaytOh, Cl I If. 94517 

FREE Mailorder Drtuihla Bullims Megeziner 
Malfor'i World, Rax 1355K, SldelX Fells, South Dakete 
57101 . 

EARN FAHTAJTIC ProbEs I MM EDIAf ftlV, at Hhm 
In own Wholesale Bdlineu,, 5 Exclllng Ways, Theuf- 
ands cf pradUKti, Roc Kbotidin Price j. FREE Dataili. 
Lawton, PM.?, Rfy Bax 429. Haber, Utah 64032 

BECOME UAL ESTATE INSPECTOR (100.00 
HOURLT potential. Be boss. Pari /full lime. Home 
Operjtlsn Ehmi natas investment. 3LmpU6ri instruc- 
tion, form.! ISSl llance. Free information mu El, 
8 dk 416M, Sullivan;, Missouri 63DS0 

LEARN Sewing Machine Repairing. Man. Woman, 
Lucrative Profits. Grtltiin Correspondenre School, 
Bm 927, Spencer, few* 51301, 



YW can Hive A one MILLION dollar inventei? 
in your Slave wilft Leu than A |H.« Cash EipendL- 
3 mf! Un.que Credit System. (4.95. Monry flack Guar 
anlec. JC Mari Ini ft Assoc ia1cs, B26 Lmcoln. 
Alameda, Calhemli 94501 

HIGH PROFIT HOME 0(111 HESS, Exceptional Bl| 
Money. Free Deli 111 . DCS, 1633 Buddy Drive, #6. 
PZ9, Cos Anfelei, California 90075 

WHDLE5ALI Oppoft unity. Hundreds of Hems. Fast 
Mllcn. Informal ion. Snurlalne, 1939P Guernsey, 
eeavertoA, Hi 4B612 ________ 

CHOOSE ttWM Dally Wholesaling Programs. Free 
Brochure!' Altnifitco, Bex 9I30S-P9, Clnafond, Ohio 
+1101 

Flu BROCHURE! Amarmg NEW Doalership help! 
Beginners receive CASH orders ftlllyl OmplelS 
^Enterpriser I EMI Venlatra #2li-P3, EncLno, 

HUGE PARIS. Wt stock * Sixes. Wrlfoi (fobbefor 
Co. Manufacturer of Badge and Mug Machines, 
lliH-f Noftn iacksan. Milwaukee, Wisconsin 532DJ 

MAKE $2,000.00 HOHTHLVi tHfig IWftfc URfotf* 
proven dhtarprata. No sell log. Ha capjtal to start. 
Free btech-ure, KamOulmr, Bex 1132-I9R, 
Indianapalis. Indiana 46225. 

fVMjM Weekly Working Three Hours DsJly at 
Home. $355.00 Weekly Working TWa Hours Dsliy. 

3171.00 WHkiy wertung one Heur. start imiiwdjatt- 
b Paid Dally {Advance! — (IttJd, JF1.30. «r 
$35.50. W niton Eiminn GuJrenteed. Frea tfolla- 
Hn/AppIfoaDon, FAS. Postal Unit I37U3-F, San 
Anfonie, Taxes 70213 

WMTtll ttalw 1&M dr m “PttI" offer? U fnt 
Circular and Informal Ion: Wlflfo'lL Box U ACPA; 
Elgin, Taxes 76621 

WHOLESALE Bboli Distributorship. Profitable U,i 
ptMtuniiy. NBC, 130 washfogtod st„ Bioomtieid, ni 

TREE Jewtfoy MH nt RMke 233% Profit. 
CdulUSy Gemt. 1634 Bbglrt. Bronx, h r 10462 

SCREEN - Printing. Ltern at home soars time. 
Make money u ranting signi. humper stickers, T- 
shlrti, more. Print 0« piper, plaitk, gUSS. metll. 
tabrve . . , for slorti, reirtars, mall order, factarlts. 
ppliliCLXOI, etc. Write i Screen PriAtlna Ceoter, 4401 
Birch, tfopt. PBCSg, Newport BdiCH, C* 92663 

HOT — (temper Print* field Lead. Personalize 
ovarylhlng. Prim Bosmesi Cards, Pencils, MaTcncs. 
free Detain, (fold Magic, POB 249BS ifitf. Tampa, 
Florida 33 623 

rumHR tnCRgt PRINTING DEYtCC. Cheap, 

Slmpfe Portpiiie, frea details. BiimpeF. FOB 22?9l 
IGCI. Tampa. Florida 33622 

ftCAT INFUmOhlir S«ond Incorrw fmri toi-n:'" 
write, coady, SgDflF Ldrt», Detroit., Mich IgM _4BU_ 

GIANT Income Men — Women! Sal Ceramic Hie 
Successfully Professionally, Boo* Explain! All 
$14.95. "Tile-Oftama", Rainbow FublJ*hi<ng Co., Box 
41 H, Auburn Heights, Michigan 46057 

DUAiAHTEID Success In MelUardtr. For Free 
Secrets Writ e: HAP, 70S 5 Whitehall. Anchbrago, 
Afeske 995D2 

UVE huodreds. Plan now for lax paving!, PetlHS 
free. LfNJTAK, Ifox 5C. East Northpoit Hew York 
11731 

$2+00 Nr Fhwr. Learn ProfesshHul Screen 
Repair Business. Wrlta: Schafor, PM9, Box 12B. Del 
Mar. Ca Ilf . 02 014 

FREE "Ntotaaerfo Guide to sttrtbu MafMOfder 
HuimuLt", BAietpant. Box 1J2IA, Like Worth, ft, 

lists 

■UlLORftCN ’ MILLIONS. Expert riviels iveWf 
secreis. Helped others make money. Free Defoils. S. 
Enterprises, 508 Msplo it , San Metso, CA 94402 

FREE Efotalta - Make money writing and failing 

1 ' “ ' ' " 20102-M. 



simple foloreuthpn. Fklconrr, 
Iftdiaoapolis, Indiana 46220 



Box 



«t SUCCESSFUL BUSINESSES.. Four vefome report 
Ol Sitcceulol small businesses. $9.9* Complete Bet. 
Tricar. Bpx 1B6J, Piltlbiirfih. Ptnnsylvamp 15230 

RAIL oppurruinly to make money with timely 
Hurley Water System. Sail to mtllfoni eonctmtd 
over drlnlrani water, Have othart sell fpr you. 
Wnli: Hurley Chicago Co„ 3170 SherFdan ld„ 
Chicago 60557 

"MAILORDER Ltfrt MVd Regulallors" exnlilni 
necessary licenses, different foxes etc. 13.00. 
Wonderful dlopship proposltian* free. Neil H, TlJk.rr. 
Shampkin, Pandiylvlhie 1 7972 

PROFITS FROM CLASSIFIED ADVERTISING! BOOklft 
shows ypu how to Start rnf nwn business with 
CleSsI Ned Advertising^ Only (1.00 (Refundable with 
first order,} H. 1. AAf 1 fl- l . poruuN MECHANICS, 
DEFT. P, ai* WEftp G7TH i'riEET. MEW YORK, 
10019. 

"'BECOME Mortgage Broker." Obtain Capllall! 
sources, Bnx 99-P M9. Uinta. Florid* 33] 6! 

FREE Deialli on High Profit Mai e Order B»k 
Business. Vantage, Box 224-PM, Hydo Park, Man. 
02136 

OH AJH) Cold Out! Shares 59,000 IkutiI* AgaihSl 
frail a- Intlnlinh, $54,000 IntornalJon Trading 
Transidf, Amerkafi Bank Security Detail* $3. Ames. 
6 Willow Avenue, HeHlhlffl, Sullex, England 
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BUSINESS OPPORTUNITIES 

(CullHMti from preceding pit*) 



tin. * $700. ManUlly Pui? it)!-e Raising Rah-Sits 
Far Ui r Details 26t. ubototgry Animals PM IIK,, 
P.I3. B4K 2467, Grand Rapids, Ml 49504 

mOTITAILE PICTURE - FRAMING Complete Mitering: 
fqulpmenl lor Perfect Fhihb — U infer (250. M. 
Foutatuck, Bfl* 1&PM9, Windsor, VT 05069 



MONEYMAKING OPPORTUNITIES 



CONTEST - S*e*Bi1*kn haws. 60 EiCNIng pages, 
jMofifh trial, (1.00. Prizewinner, Bp* Jaase. St. 
Petersburg, fit. 33733. 



129,HM.DQ Id yttir spire time. Home Manufactur- 
ing BuHneil. Write for tree details: Mason, igum 
MC-2-JK, 1512 Jamli, Chicago, II. 60626. 



HAKE Extra money ?■ . , . new intoresllng way , . . 
fra* MOrmati.Mli. H*j*r Enterprise*. Eki 763PM2. 
Palacios, T*Ui 774G5 

MARK RHNtf IN (Mill TIM. Etffl general* 
tomnHieions at a subscription reprejantilive fur 
lending miglJines. fQt free details, send lh|s ad 
with Mouf haute aril address to- POPULAR 
WECHANiti, Dept. ABS. 250 W. 55th St,, New York. 
NX 1 K 19 . _ 

PUf lEPORTf Hdw t* BUY B*t4w Wii^lesale "lor 
Mail mum Profit. Maiel Distributor*, Oepl. PM1, 234 
Penn. Brooklyn, NT 11211 



|4?.n dally Karting next week. No mailorder 
ilp-ofl or Hum ne envelope* swindle, (end Self- 
addressed Stamped envelop!: S&lamek, Drawer 
Valley Village. C* <33607 

MAKE StitUitte*, Novelties, Imitation Marbir Sell 
to stores or start gift (hap. Derails ?5C- 

Mnrb lei zing, P.0. B« 1 176, Ballwin, Missouri 6301 1 

gITUM WENlT Corroding Pupils' LflMMtl 
Samples, ll.W! ClStltfa, M7 tP Fifth, NYC 10017 

PROFITS riDB CLASS J fit d ADVERTI6IHG! Boohlfl 
shows vou how to Hart your own business with 
□unified Advertising. Only 11.00 (Hg Fundable with 
first dflMf.1 H. E. XAPffL. POPULAR MtCHANILS. 
bCPf. P. 224 WEST 5JTH STREET, HEW TO* A. H.T. 
IWWb 

9BW Home Bgimesiei! Par!, Full lime. (5 00. 
Ce'lum, Bax 7029-20, Riv*ril<rfi, CA 92513 

SUCCESSFUL Mnncymaking Plant I or Horn c wur k ■ 
ers. There'S On? Jusl ftlfhl For You! FREE DETAILS. 
(ar|T Products, Om 0-6415,. Ann Arbor. Michigan 
49107 

ILfiSHJ, Easy New Mil I ini pun.. Seth! 5ASE tor 
(Watt). Tarragon, Uni 139PM, Gurnet. Illinois 60031 



EMM Extra Money, .Fight to flail a ft. Easy. 
I nfdr maLon — Mgllo, 274 Mt. Kosit Rd., Somerset, MA 

«?» _ _ 

IT CAM IE DONE. Make Money on Wall Strtrt. 
lealed Method, $Z,«. emenjlld, 12445 piatilitton 
Road, Vancouver. Washington 99645 

MAKE MONEY Writing Hit SOngt. NO MullC Bltk- 
ground N haded. Ramien, 644 pi. tktord. 1,04 Angeles. 
CA 9t)0O4 

PPE BUT NEWSPAPER CL I Pf I NCI ol Wedding 
Annfluncemenls lor (i.oo each, instructions li.on. 
tllppLngi, Qua 491 -PM , Catiivllli. leaat 76321. 

VINYL'S Where th* Money III PreliSiionefly repair, 
rtlifllsh. rtcolor lumilure, luggage, car tops. Quick. 
«asy, Two smell (20 Jobe a day tarn you f 1,000 a 
month. Homes, clr*, uflices, restaurants, ynlimitefl 
Cut toner?. Start earning after 1 few days practice. 
Sensational dal all* free. VIP. 2062 Mndtroie, 
Chicago. 606 El 

FREE — Easy ways to make money selling 
•SCHlAf new products — Full ■* spare tims, Send 
name, age lor S months fret subscription. 
Dnporfunijj Magazine, 6 Pi. Michigan, Dept. 355, 

free — New Expanded List. 64 Carefully select eh 
Low Oust "HOW 10" Business and Opportunity 
Books. ft. Arnold inuusiries, 3126 west I02ma 
Sir cal, Lvergrtan Park. Illinois 60642 

HDWir HU IlilOfinaLIOrt by Mali. Dianes. PM9- 
1725 Lawrence, Scarborough,, Ontario MIR 2D 7 

ONE Of My 5tdcka Tripled in One Month. The Rest 
Went HP Aim. For invesimtnl 6tn(egy send (ID to: 
J«ij 1 Burrell, Boa 1062, Lmtogton, KY 4QU» 

MONEY Froblema. Income Shrlnklru, get Inflation 
fy^leri. 0-J Sales. J214? Seminole, 6«lthNetfl r M| 



12000 Monthly Possible Selling Balloons. Cem- 

E ifle Intormation Haw to Jchn Lypn r 

• oohiine, New Hampshire 03063 

MONEY For Second War Vais. Information 66.00. 
Jonas. IZ1PB JuitLne, CHice|0, Illinois M»4 3 

I KIT ANT Wifl. Now available first Instant pn?B 

e l 1 1 Ison Lotto ry. free details and membnisrilp: 
nadian Money Club. Dept. PM, P.0 Sol LDD6, 
i Adelaide Sto p, Toronto, Onlano, Canada MX 2K4 

MARI Money Buying Scrap Gold If! Fre* Dalai 1st 
Iferadilh. B nr 1 12 16RM , Venn. Nevada 611 5 LD 

THREE Dalton, HOW I play the Slock Market 
milherrutlcally (p win. JC. Johnson, 200 North 
Florist, Amarillo, Thai 79104 



2AB POPULAR MECHANICS 



MAKE HOSE PROFITS on Government Surplus 
Bargains. Report tells you ItoW. Complete Directories 
irehidei. S1.50. Lakevlew, 410 E. Brotdway, GH, 
Dept-PM Long Beach, HY 11561 



MDHEV MAKING Success through Aulevuggeitton. 
Detail! Free. DodegB, 9 qi S3. San Leandro, 
Calilornti 94577 

“PROFITS FROM tUHini* APVWTUIN6! BdOWit 
Shows you how to start year own business wito 
□assifted Artverliti np. Only 61.00 Refundable witti 
fir 5.1 order 1 H. E. RAPPEL. POPULAR MECHANICS, 
DEPT, P, 324 WEST S7TH STREET, HEW TDRR, N.Y, 
10019. 



MAILORDER — Sell ni-prollt profficts. Everything 
supplied — catalog, photos, maiirng lists, No 
merchandise investment — we drwuhip. Gift Guide, 
5616 Venice J671 , La Adgetoa 90019 

APRHE55LH5 - Mailers — HumeWorkers Needed: 
5D Firms Listed. Rush 50 cents, S4SE. Kathy Erdly. 
714 East Mair St,, L«k Hwen, PA 17345 



RABBITS — CHINCHILLAS 

FUR BCARINC ANIMALS 



RAISE Chinchillas, Ouarantoed Ircpme. send 16.0* 
fpr literature. OaShon'i Windy Acres Ranch, Route 
4PM. Osslan, Indiana 46777 

AMA2IH6 Profits! S10.000 Yaarty Railing Babbits 
for WoOf and Btodlng. OataHs— Jl.M. AmeriCito 
Angora, Malta 12, Montana 59638. 

1600-11 no Month plan railing mbblts for uS, 
free details. While's Babbitry, PM, Hudson, Ohio 
44236. 



EARTHWORMS, LIVE BAIT 



GRET Nightcr*wlert — RaiSt/relail— free Uteri- 

turf— Fain's Earthwormi tdiscft, £a, 31746 

FREE literatore Proftfable Buslraftss RaisInE n? 1 ' 
worms, Crickets, We Teach you how Ip Raise and 
(ell. Wole today, Carter fiahworm*, Plains, Gann la 

31 7«. 

REP HIGGLERS Bedinn 5.a£KlJ2d.OO, 24,040- 
155.04, Irvcludes Postage . Overoount, Instructions. 
Sprint Creek Worm Bench. 23014 Squirrel Tree, 

Sprung, T# m 77179 

RAISE Gray Hula Redworm Soilless Method, ThrH 
OikJ. Dresden, lane. 36775 

''REOWOliTeVdrur 5,000—677. PC: 7D.4DD— *57.00 
ItiCiudiHE postage. Raising Imtruclloni. Braids 
Worm farms. P.O. Bok 4165PM. Waco, T3C 76705 



POULTRY & CAME BIRDS 



|H Picture Color Catalog 11.00. "’Evarylhing— 
You Nam* Itr Swam, Peacocks. Banfami. P<g*ons, 
hobby uipFlIei. Stromberg'a Pets Unlimited. Hina 
River 59, Minnesota 56474 



OF INTEREST TO ALL 



SAMBLCRI — Increase Proiiti Tenlold! fttvoluelpn- 
ary Bet Cilduintoir »lie Figures Ddds, Psynlfs, 
fariivs. Details: Oaktree Publhcatlnns, P.0. 9dk 
133DE. Glen BurnJe, MD 21061 

“ win contTaitfii ijrT ^Pdhar, mots, Dice. Free 
Brochure. Timber mu. Cbeslnul ftbid. Box 61. East 
Aurora. New Toft 1 4WB 

~ HAHOWRITINQ AHALTI1I. PROFILE 65 CD IN DEPTH 
670 40. EARNEST, Boa 401, Sierra V1tl9 r Aruoila 

fins 



avoid taxes I Leaallyll Infennattori Fear, 
tofohbuia, Bor 1004PM. naw York, NY tOOOS 

DETECTIVES! PriVtlt ImtltlgKlbfir Amitaur Vr 
Profaittonal, RecsMly Releatatf Tabtil Caisette 
Tapes to Aid it you in Learning vrhat Numbart tr< 
rtlaled or Ptfihed on « THeoJiwfl by S«intF. tone 
irarei) Tapes, 614-95, Mech/Elecl. 0oi 221 1A, 
Bristol. PA 19007. Sorry, He COO'S. Ptnna. BeSl- 
ifents add UOC Sal re Tax. 

lAVi 20% to 90% on Purchaiei, Advlinry lervlca 
show! haw. Dttollt 61.00; helundiUic. Savv, Baa 
624PM, UncatvMla, CT 09392 

CHRISTY SLIDING POCKET KNIFE Locks lit thrit 
posit: unb 51a In less stea l Rep iacvabJe Blade, Ltghf 
weight, Compact. Hundred uati from opening fhe 

r tc 



p-runinj; plants, Complete with key chain 

R pl. Modern Ted 
I, N«w Vprk 11901 



mi 
64 -« 



Modern Technical Toon. Bur 59 E, 



YOU* Favorite TV Or MOVIE 1TA* eve n SANTA 

on a Dollar Bin! It's AH Legs I ! List Ypur Favor-tv 
CtMbrltiH. S3. 91 aach. FTage tntorpMiti, 45 
Midlinp Court. Caltheriburg, MQ fdJBO 

1HJP FIRLYIf ORDER YOUR CHRISTMAS GIFTS 
NOW- SIND 61 H TO: PLANTATION HOtlSE, DEPT. 03, 
1407 ROSCMQN? AVI,, TAMPA, FLA. 56914 

DISCO |IN f(0 GIFTS (25001! LATEST INCOME 
OPPORTUNITIES, frttbln! EWj, 280 N. Uvinglton. 
Llvlngtton, NEW Itriiy D7039 

"REPAIR YOUR OWN CASSETTE TAPE RECORDER" 
32 Pagei — Sttp By Step rnitructfom. Overall And 
Repair aiioKratao-Cftniullalrcin Servlet (Not for Auto 
PlnarU. Sand 65.40 toi "Caaaette", PS. Boa 4545. 
Plnibnrgh. Pinniytvinla 15705 



SAVE TO 94% WEEKLY bit GrociTiatf! Guaran- 
teed!! IntDimatiom ftyih self addressed stomped 
envelope pill! 25c! Martens Eftt., L 04t> UrSemvood 
Ct, flnFPM, Oshkosh. Wi Seen 5 in 14001. 



JUST Pitonted - R Ernsv abse Handles Carrier. S^nd 
dd 1 3 r for into 1 nail ci Collar refunded when order 
twb, Richard Altar, Feu te I, Sibley, Itiwa 5L24S 



FiqFITS FROM CUtSEIFIED ADVERT I tlN^J BwHat 
shows you how tn start your own Bun ness with 
Classified Advertising. Only 11. OD (Refundable with 
first order,} H, E. KiPPfl, POPULAR MECHANICS, 
DEPT, P, 2i4 WEST 07TH ^TR E Elf, NEW TOR*, N,T. 
10019. 



GOVERNMENT SURPLUS 



GOVERNMENT LANDS FROM $7,94 ACRE! Home- 

Sltes, Ifimlnf, vacationing, investment gppnrtum- 
tiesf "CnvernnHiit Unf Buyer's Girlda ' ' plus currinL 
slstiftgs— *2,». Surplus Lands, Boh 19107-41, 
Washington, o.c, 30035, 



Itn Surplus Army, Navy llore 64 page illustrated! 
catalog. Send {I.DD HuveP. 6037 Itorth Clark. Dipt 
1-9, Chicago. Ilf. 60657 



"GOVERNMENT 54RFLUS DIRECT WT,” ... Buy 
500,000 ilamj [Including leepsl . . . law as 2(; an 
dollar! Most complete Informal Imv aval labia — 

62 CD [gUtrtrleEdl, SLffiPtUJ BI5PO$AL, Bgi 1910?- 

Al, WASHIkSTOH. OG 24039. 



YOU Can make Dig Money on Gcvernment Surplat, 
Complete Delaito 5150. Order Now. Margie Jton'i, 
Dept. ?1D1, P.0. Bay 6010, Longview, Tmt 75604 



i-E-t-P-6 , . .f!6H.3Q1l . , CAPS , . II1J3.UE . . 
150.000 ITEMS’! , . GOVERNMENT SURPLUS’! MUST 
COMPREHENSIVE DIRECTORY AVAILABLE toll A hpw, 

rfhere to buyi! . .ir tour aream 12,04 ’ i mqnetback 

GUARANTCEir "GpvetomOnt hntprnfatibn ServloeA,'" 
Departmeirt B9, BOX 99749, llh FrahCilCO, Cal if prole 
94109 



O-f-f-l C I A L UNITER HATES DlCTIdHART 



leaps , . $37,221! 
immadiato AreaM . 

(INCLUDES G- LANDS, 
UNCCHD1TIONALLY 

Slates - Great Lakes 
B607PL, Marsh heJd. 

1971] 

J-l-E-P-S , . . f ! 133.30 
Buy In Youf Area 1 



aoo.ooc LlFLIrJt!! . . Y<Wf 
. UNEQUALLED!! . . 92 DQ . . 
G. LOTTERIES JNFC-GUIDEt!1] . . 
GUARANTEE D!1 , . United 

Fasts rat Surplus Peposttory. 
Vmcunsm 54449. (COPYRIGHT 



U . , . 5J5.0M Items! 
NOW! Where! — "G-U-A R-A-N- 

T-f-E-0 1979 Govarnmant Surplus Clrectory" — 
Including: “Buy Gsvernment Lands Guide" — In- 
cluding: ' Gave roman [ OM^Git Lottery Guide" — 
62 .00. CS UR PLUS. P,cr 2009. lyracusi. New Yprk 
13270 



GDVERNMCNT SURPLUS, Buy your feral. Knw, 
Where. Send $ 2 . 00 . SURPLUS HfADGUARTtfli 
BUILDING. Box 30177PM, Wishmglon, DC 20014 
MD TQH CTCL E S~ JE (PI— Nf L ftdPTIRS— AUTDMG- 
RILES . . GOVERNMENT SURPLUS DIRECTORY— 
MOHEYBACR GUARANTEE—- Jtow, where— 12.00, GS 
InfQimfellan, Cepartmanf ] ,r i, Federal Building. Bex 
3913. Sprnigfietd. Mjsiachj jetts OIL 01 

DISCOUNT Cfetfeiog — Viet nam Boat!. CantCMl, 
Viei-njm Jackets, knivea, lungle Halt, Pack*. 
Helmuts, C-Rallgni, lend 11,00 Frfundahle. Dixie 
Military Suiplui, Hoi SI 49- PM, IVashvllic, Tenneiirt 
37747 



1EEP1 152 40, Airplanes $75,01, Typewnlnri |6.70, 
Boats 17.5C. diroct (ram government. Directory im£ 
lurptoi Oatotog 11.00 [retondetrre). Mldweit 
Surplus, Bdk 401 -PM, Dayton, bhlo 45401 



LOANS BY MAIL 



BORROW FROM NOME. Any n mount . ally purpose, 
within 30 day i. Competitive Fa tea. *i», you can 
earn unllmilad Income as our Money Agent, Ha 
iiyirivnii — Own hours, Nittoftel Company Id assist 
every way poitiDCr. Ho Gimmicks! Free DetoilSi 
Financial, Dep(, 10-0-9, 1145 Heseryoir Avenue, 

crantiem. Ft. 1. U2020 



GET Cfeth Grants -From Government. (Never 
Rejtey.J Afio Cnh Losns. Alt Ages Eligible 
Complete i c for mat Ion. 57 (Fefundihle). Surplus 
iunrfs PM. 1429 ft St., fll 507, WashlnglOrv, DC 20006 

•ORRUW 625.000 "overnliht." Any Durposi. Keep 
indeffnlieiy! writer Success neeeaiciv, idk 79763- 
AW, InrJUnapohs. Indiana 46229. 

BORROW 61,OOD-65O,D0Q Secretly- "Ova might. 1 " 
Anyone’ Credit Unimportant. Repay Ahyhme. tncfedl- 
bly Lew InLareil. No interviews, iollstfril. Do- 
signer*, Unn|uv “Flnintler'i Plm,’' Fycr Intormifltm, 
E^rnutundePlei. Spectrum, 70 Wait St. -7. New Tprk 

nrnnmtr td — lmm, - iiMpr - f« tuttnea*, 

Inveitnnanl Purpose* . 110,000 — 51D D00 aaa. FRE ll 
Detail!. Arab- PM, 936 Mato, Vidor. TX 7 7662 

BORROW 633,000 Ini e rest-1 reel! Repay An/ll me. 
Every nm eligible. Fria Report, EWuflvi PM-6^ So* 
not. Dululti. Georgia 301 » 

SORROW fly Mailt Fr« Oatlllt! MB0-PHW, 47D7 

Vffilte, Sandusky, Ohio 44170 



HO INTER! 9T Lbais. Up Tu *2,500. lend U .00, 
Bos 44Q7, Pasadena, T«>a 7 7502 

1L0AN61 Personal, Birllnesi, COnsDllaatlnn. Any 
purpma. Wile: National Advertrtlng Agency, J6? - r 
r Jitn Ave. h New Yen iwi? 




PERSONAL 



WANTED — MISCELLANEOUS 



JNfOR HAT I D H Ass-i si arct on Aching;. USA.' — 
Worldwide: international Research Survice, Box 225. 
01 he Bell, Penntylvanlj 19422. 



COLLEGE QEGHEE5 BT HAIL. Renowned UHlvtflJ- 
liai offer fuU-Kcredited Bachelor?, Miiteri, Ph.o/s 
. . . free repeal ins details. Counseling, hqx 317- 
MP4, Tuitln, California t*Z6&0. 



CMlCCE Diplomas Willi out Classes. Accredited 
CEiirtes by Mail. Fits Detail*. HAGS. B« 

Seattle, wA 03133 

FINANCE YDUR DREAMS With Gove mine nt and 
Found alien Grants. Free details. Tdl-PM 9, 432 PCH, 
Hermc so Beach. Calitorhii 90254. 



double tdun income From your Rr«enT Occupa- 
tion, flew Report, lust Neieased $4,00. Vanaman, 
1530 Alamo, Tyler, Yexa$ 7S7EU. 



PSORIASIS SUFFERS: DISCOURAGED: Write for Fred 
importance information (bat is i rifling i hog sands. 
PIXKfd. Box Z92??P M, perme, 0*llP 44129- 

«f" HIRED! — ANYTIME, Wi-lhaut Experience." 
Proveo Method. 13.00. Resource Bank. Boa 690, 
Hayden Uhl, Idaho 83835 

BIBLE Questions answered. Stamped envelope. 
Byion. 17167 Bender. Oelroil, Michigan 4621. 9 

vitamins r Reasonable Pmes, Cuimettp, Bor 

NIQ43-1, den Bedford, MA 02746 



REM AILING SERVICE 



CUCAMONGA, Ontario, Upland Henail Address. 
Wiilf: ftpkun Systems, Boa AF, CutawiHlga, C 3 lifer- 
nla 91730 



FLORIDA RE WAILS Receiving. forwarding, Alien. 

6326 Autian Drive, Jacksonville, T hid da IJJlfl. 

UNLISTED' ADDRESS, discreet and confidential. 
Re mall 50c Single. Mail Forfar ifi hr Service. BP5D 6- 
Main. Houston, licit 77025 



CONFIDENTIAL Service. Write; Pony Express 
MOUW, 1391 Archer, Live dak, da, 95353. 



COLORADO Mill Forwarding. Write i Mall 
■Forward! ng r 1425 Brentwood, #16, Denver 60215 



FIVE E ! Ramailer* Lilting. [New Agents Wanted] i 
Box 471PM. AtlmU, Texas 7555 L. 



TORONTO Re nail i ■ Confidential Service. Writ*; 
WHhams. Qox 335, Adelaide St., Toronto, Canada 
M5C 2K1. 



1171 REMAH.1NC DIRECTORY (5.00, International 
Remailine forwarding Association. Box 1536M, Hi I If, 
Hawaii. 96720 

COMPLETE Receiving — Forwarding Services. 
Details: NaCSduf, 1183? Las Lutes, SamJa Am, Bill- 
lOirtil 92705 



tour man Recerved-rerwirded-ConodentiaL DAL 
Mail Service, F.O. Box 9S, Southvlew Station, 
Bmehamion. NY 1MJ 

PENNSYLVANIA Demalls. ConlldentHal. 50f. Alvm 
Enterprises, Box 603, King or Prussia. Pennsylvania 
1MM. 



BUYING Older Baseball Cards. Steve Coerper. 8115 
Troort Avenue, N- Hollywood. California S1W3 



GOLD, (liver, Platinum, Mercury, Tantalum 
wanted. Ores assayed. Free circular. Wholesale 
Terminal, Norwood, Ms, 02062. 



BUYING - Carbide (5 lb., Stellite $77 lb., High 
Speed Steel (L-ifc and all other Exotic Metals, 
616-9 79-4Q75v 

WANTED — BASEBALL CARDS. L900 It 29 73. 
IMMEDIATE CASH PAID, (end Cards to us for Pay- 
ment, of Mail or Call in what you have, GMF5 
Corporation. 656 Bread Street, Trenton, New Jersey 
06611. (W9J 555' 5444. 



FOR $ALE — Ml SC. 



AMAZING Magnetic LOc h ; The Loch Without a 
Keyhole. Only $7.37. Prowell (lies, 335 25th (tree! 
Southwest, Birmingham, Alabama 35211 



HEARING AIDS 



HUGE SAVINGS, Eliminate dealer mark-ups. Free 
Trial, Batteries Wholesale. Terms arranged. 
Lie yds PMC, RocHftrd, III. 51104. 



SAVE H*:r or more on Nat in 'rally Known Hearing 
Aids. Rea Company Inc.. Box 364. Bridgeport, Ohio 
43912 



NEW — Hearing aids. Batteries, Discount Prices. 
Free Details. Writes Rhodes, Depl, iteft, Bwiipert, 
Illinois 6791* 

CAN'T HEAR OH TV T Get a TV Listener f Nd Instal- 
lation required. $49,95. H.C. Khapp, Discount 
Hearing Aids. 4 344 Plainfield fl.E., Grand Rapidi. 
Mich, 49505 

FREE HEARING AID CATALOG - Save Vi - by malt! 
Writer '‘MONE¥$AVERS, ,J 953tfFM-9 Langdon, 
Sepulveda, CAL 01343 

REPAIR Hearing Aids. “Prompt, Reliable 5*hric*'\ 
Mon mould, ?A vt. Front 51., Red Bank, New Jersey 
07704, 



TOBACCO 



MARE Pipes, write lb! Pinto Pw. Box 59211, 

Chicago, Illinois 60659. 



SCIENCE & CHEMISTRY 



LASER Plans — Five lor $10.00. Catalog-Si DO 
Solater, Box JQI5, "PM979", Claremont, Calif. 

tin i 

LABORATORY Chemicals, Cues wire - Apparatus. 
Calalbg-ua $1.00. Deluxe Scientific, 934 S. 13 Street, 
Manitowoc, Wisconsin 54220', 



FORMULAS, PLANS, ETC, 



20, OH MOHEV MAKING Formulas Available— 

Bargain ll Cat n lOE/Mgng Fa $1 uri I>k Secrets (2,00 (Re- 
itindabie); GwA3 P Box 193, Breoklieid, Wisconsin 
53QD5 

ANY Formula $ 1 0.00. Catalog ~ Treatise $1.00. 
Bo Hurl. Box 566. Chicago. £0690 



MISCELLANEOUS 



TRAVEL & RESORTS 



MAGNETS, All Type*. Special* - 20 Disc, or 10 Bar. 
or 2 siink, gt i Assorted Magnet*. $1.00. Magnets, 
Bug 192-A, ftjfidallitewii, Maryland 2U3J. 

PhOTB II, Seeled m pintle. All slatei. prwincn- 
24 -hours GUARANTEED. Send $5.00 [additional IDs 
$4.uo), photo, mine, addrttt, height, weight, hair, 

eyes. blrthdale . CARDINAL Box 52U0-DR45, 
Jacksonville, Florida 322D7, 

ORNAMENTAL Iron Designs. Booh ol I EDO Benott- 
Idl. Practical utligna for Bailings, Columns, etc. 
frao literature ConrHogham, 3fl«l South 3200 West, 
Box 20005. Sett Lake City, Utah BgtJQ 

IDENTIFICATION CAMS. Sind lor .pforT.jt on 929 
umvortlly Av*., Berks ley. CA 947 L 0. 

MILITARY Stuff - lDDDi flf things. 65 pafCl full 
Of lackfta. Bools, Metals, Wings, Ribbons. Insignia 
plus outdoor stuff Send sp{ ($] First Class msiij ts= 
Ken Nolan, HV>0I-* Mi I liken, Irvine. CA 93713. 

PHD to IDENTIFICATION CARDS . . . Cartllloitia 
, . SIMLRAnTEEOSI samplfli 35f , . Pa*Cco. BOX 
3461-P^H, Provldance. K.l. 02909. 

SUPER Giant Washer 15 foot with 4 Special 
Attachment!— Only $25.98 — Guaranteed. HAD 
Entermiset. POfl leLJ. Camden, flew Jersey OB 10 1 

PHOTO IDENTIFICATION CARDS. Free Samples. 
DKUHWnll, BOX 56B4T, El Monte. Cellfemli 91731 

AUTOMATIC Trap — up-to 15 Mice In One 
Selling! he Balt l Mpney-iiaek Guarantee. $12.25. MS 
Merchandise, Boi 1345. Mllwaukta, Wife, 63201 

CAMPFIRE MEMORIES, Enjoy the Fragrance pf RH« 
Amjricaq Foreiti, tocenve Burner. 24 Loki, $ 3.QQ. 
White Pine. Boa 15414, Salt Uhi City. Utah III 15 

■iPt our DfRfi, Lilt It thMNHi law iwas nailer. 
Send $2.54. MAPH I L, BOX frflbJa, Baton Rouge U 
70B96 

UJA Racer. Send $3 For intarmallPn. P.D. Box 
191. Seattle. Wtihlngton 9B1U 



HAWAII Vacation ApadmenU- freservalions, 
Hawaii, Suite 210. 910 Ala Motna Boulrvtrd, 

Hobolulu S&B14, Toll free 1-900-367-5205. 

40 DISCOUNT Coupons to Major Florida Attrac- 
tions, Orlande Disneyland Area, send 31. DQ, vacation 
Kill. P.0, Bqi 7Q j. Butler. Pennsylvania 16001 



SPECIAL SERVICES 



INFORMATION On anything, Ferguson Research 
Specialists,. 60-15 WoodVlde, Waadside, hew fork 
L 1377 . 



PROFITS FROM CLASSIFIED ADVERTISING! Booklet 
mows you bow to Hart your own business with 
Classified Advertising, only f I oo met und able with 
To si orlEf.l H. E- KAPPA, POPULAR MECHANICS, 
DEPT. P, 214 WEST S7TH STAEIT, NEW YORK. N.Y. 
twit. 



CRAFT- J0II RHE Y MAH REGISTER - forming national 

fiAiStar, Listing member names undtr 1 redes. Pnnd 
public. atmn td JoduUry, Send $5.W lor application 
and detain to: Craft 'lournryrn an Reglater. P.D. Bor 
2 HOB. St. Petersburg, FL 33702. 



REITER HEALTH 



LIVE LDHGCR-FIEL HEALTH HR, Secrets ol s low 
Lng down aging body's process. -Report flMO-SSL. 
$1.50. Smiths. 12B59 E»trnd, Pomona, Calif. 917$$ 

DIRBETICtr Ebay In use 30-day mail planning 
guide. $$.25. Satisfaction guaranteed \ LAM 
Enterprisas, Box W131-PM 2, Hiihville, TN 37209 

VALUABLE Health Information $1.00. DR. UIY, 
322 61b Avenue Sw. Oecafur, Alabama 35W1 

NCflATIVE ION DEHCHATOn and accessories. 

rAsiembitd/Hitt). (fast mat lo* details — $E ooj. 

Golden Enterprlsri. Bor 12B2-PM, blends In Artrona 
95311 



FOR THE HOME 



AUTQMA1I0 HOME F IRE PROTECTION. Illustrated 
instructions $3.00 LEEDON, Depl. PM9, 44Q Hender- 
son Street, Grass Valley, GetilOJnis 95945 

DOOMSDAY FOR ROACHES — Roach Prufe T.M. 
patented powder will end your problems. Guaran- 
teed. One ooii nd win ti term male up to nine rooms. 
Qnly $7,95 per pound delivered, Edwin Distributors, 
.Dept. PM, 904 South St-, RoslmCalE. Macs. 02131 



GARDENING & LAWN CARE 



BUILD A WINDOW GREENHOUSE— Converting I 
wmdaw in your home to a mini-greenhiMiEe amounts 
to little more then attaching a Ddx like Dltxigiass 
enclosure to me outside, .fine beeuty is Hut you 
don't do a- tiling to the window other than add 
screweye? to the frame — the window stays intact. 
No drafts In winter, no need for caulking. For plan 
send $2,95 Id; Popular Mechanics, Des-f, HE, Box 
1D14, Radio City Sla., New Yorli. NT 10019 



FLOWERS, PLANTS & 
NURSERY SUPPLIES 



LEARN Landscaping and the growing ol plants. 
Start a profitable business part or full time. Free 
Information without abhgalloo. Lifetime Career 
Schools, Dept. A- 5 74, 2x51 Barry Avenue, Los 
Angeles California 90064, 

GROW Girseng! $50 Pdumf. Have Seed's, Roots. 
Goldenseal, Full information, k. coffin:*, viola, Jow» 
$2350 



WINEMAKING & OTHER RECIPES 



MINCMAKEPS-BEERMAKERS . . . Free Supply cata- 
log. Yeast. Equipment. Gofltinentat. Box 68016-PM, 
Indianapolis, Ind 46268. 

VrlHEiUKEHG - nr- rminXrr-. Free illustrated cata- 
log of suppffe5, Semplex, Box 12276H, MHsneppoH*, 
Minnesota 55412. 



TOAST VQU* FAMILY AND FRIENDS with your own 
Delicious WINES and CHAMPAGNES, hecipei and 
Techniques using Standard Kitchen and Household! 
tuuipment. $3.85. Down-home Grail*, Depl. 101, Bex 
29105, St, Lours, MO 6312b 



DULY BREAD* New Taste Sensation, How-To 
Recipe. $2,00. Proiiaker, Bor 2401, Uvonjj.. Michi- 
gan 481 50 

WINEMAKERS-1EER MAKERf —Free Catalog— Fait 
Service — Large Selection: Kraus, dor 79SOL. 

Independence, Missouri 64053, 

CtWH Soup Rtcipe, Send $2 00. P.O. Box 343, 

Wakefield, Quebec JM 3CQ 

winemahing/beermarihc Supplies, Equipment. 
Free Catalog, wine HoMy, P.O. Bo* G-104, 
Greenwood, Mb. 0-18(10. 



MAKE BEER, Wine, Liqueurs . Free Catalog. 
Bacciianpha, Box 1PM, Dartmouth, MA 02 7 14 

IVERCTHIHG For Wine, Beer, Catalog- Jim Dandy 
sale*. BOX 3D377, Cincinnati, Chin. 45230 

BeERMAK I ff G — Learn Hew — Cell BOO'538-7935 

— Toil Free, 

■EER LOVERS! Brew premium American, and Euro- 
pean heart Ht horn#. Easy - Defftiouv ■ Fun. Great 
Savings, free CWalF*. Pujnn Impefls, Ltd., tJept 
Film, 508 Canal Street. New York, New York 10013 

BEER MAKERS, Winemakers, free Catalog. Recipe. 
Finest Ingredients. Equipment, Service. SPI. Box 
704 JA, Chapel Hill, Nwlb Carolina 27514. 

VODKA! whiakay! Gin I Easy homantahJng in m ruc- 
tions. recipes, ft. 00, Gormey, 5133 Fairhill, 
Philadelphia, PA 10120 

BEER LOVERS — Brew your own. Oillflobll Inez-, 
pentivtf Complete Kit $205. Free Cal aloe. Beer 
Gear. Bex 25Q93M, Lansing, Michigan 48909 

DELICIOUS Buttermilk Pie Recipe $3.D0, Jerri Cox. 
180 McArthur, Denison, TtSAi 79090 

sausage — Mouth watering homemade recipe* 

$2.00. Heca-I, Box 492, So. St. Paul, Minnesota 55075 

BEER-WINEMARIRC Supplies. 38 Imported Malts 
Free Catalog. Wine SL Brew Hobby, P.O. Box 1868, 
Allentown, Pa. 18109 

Flit ENCmtJPlIfA Winimjking, Bearmikim. 
Supplies, Equipment, Ingredients, Vynox Induttrlm, 
Box PM 7499, Roches^r, flew York 1461$ 



BURGLAR ALARMS & 
HOME PROTECTION 



professional Quality Alarm syttem* lor your 
Home, For free catalogue wrltat [AG, Alarm Depart- 
mtril. Box 7BBIA. Colorado Spring!. Colorado 80933 

DUALITY Burglar - Fire Alarm Equipment al 
DISCOUNT - Price*!' 1 COMPLETE Cate log $L.0Q 1 ! 
SleNens Alarm Supply, Box 6241, Cranford, Ml O701G 

PREVENT BURGLARY: Build electronic Harm. 

Plant $3.50, P-0 Board $5.00. BG EnterprliYI, 
2813 Delmonie. Bakersfield, Calrlomia 93306 
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Portable refrigeration 
breakthrough makes 
ice chests obsolete! 

New Solid State Refrigeration Modules no 
bigger than your watch, have More Cooling 
Power than a 101b. Block of Ice. 



Your ice chest is bulky, awkward to cany, 
messy and irrelficien I at ping its come nts 

cold You have to buy ice every day, if you can 
And it, throw away the spoiled soggy toed 
and drain off the water repeatedly. 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level 

These problems and inconveniences have 
Anally been resolved in one totally new pro- 
duct - the Koolairdn M volt portable elec- 
tronic refrigerator We believe the Koolalroft 
portable repre sents such adramat lead van ce 
in refrigeration tor recreational use that all 
existing methods are now outmoded. 

USES AEROSPACE 
REFRIGERATION MODULES 

The Kooiatron portable coots your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientists tocool critical components in rock- 
ets and satellites They use thermoelectric 
cooling because of its absolute reliability, 
rnsensttiv.tiy to motion or level, small size & 
weight and minimal battery dram 

WMV IS THE KOOIATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when H is sitting on ice. Kooiatron portables 
maintain normal home refrige ration temper- 
atures of 40-45 deg. F. evert in 95 deg. F 
weather. 




frvo or Ihese /nJfNSTLrn«rf [fwnwelBerrilc mod- 
ules replace mi the bulky .complex piping coils. 
compressors and motors m conventional 1 portable 
refrigerators The modules pump ties! from your 
too d info efficient beet smks where ft is dissipated 
by a Quiet tan They Operate on a principal called 
the “Pettier Effect’ - passing eiectheity fftnough- flip 
junction of dissimilar merits causes ft oar to flow 
away from ffte ,i unction 

BOATING, FISHING, CAMPING. HUNTING 

Fits into virtually any boat, van or camper, 
Carry it on the back seat d unng car tri ps. Ideal 
far Ashing and hunting - bring your catch 
back home fresh (a few loads of Ash fillets 
could pay Tor your portable). Use it for gro- 
cery shopping, medicines, carrying film, 
salesmen^ samples Take it to the dnve-ln 
movies, auto races and other sporting 
events. With an inexpensive battery charger 

POPt II AR MFC H ANICS 



you can use your Kooiatron as a 
bar fridge all winter and a patio 
fridge m the summer. Run it in 
your motel room at night and en- 
joy a midnight snack whenever 
you feel like it We have customers 
using our portables on construction 
sites, in workboats, laboratories and even 
in locker rooms fora "cold one" after 
the game 

THE ULTIMATE 
PORTABLE REFRIGERATOR 

It weight less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 lbs. of food In its large 36 qt. capacity, 
Plug it >n » tighter socket in your car* boat 
or van or operate It from a 12 vott battery 
charger plugged Into 110 volts. Cold con- 
tent® will stay cold overnight with unit off. 
Draws a maximum of 4 amps,, averages 
about 2 amps, at 70 deg, F r with the ther- 
mostat on. Keeps your food cold and dry. 
Exterior dimensions are 21 ' L* 1 6 W*1 6 "H- 
Inlerior dimensions are UTL k 11-1/2 "W 
x 12 H. 

BUILT-IN QUALITY AND DURABILITY 

The mg ged ’“ABS" case is filled w ith the best 
insulation available - rigid urethane foam it 
has a "ISO lb test” handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 rw-slrp 
rubber feat, tbur portable comes with a 9ft. 
detachable cord which plugs into your c«ga 
rette lighter it also has terminals lor attaching 
wires direetty from a battery or fuse panel 
The same terminals are used for your battery 
charger clips when operating from a charger 
A reverse polarity warning light & buzzer are 
included. The Kooiatron was designed so 
that the fan motor can be replaced by you 
with only a screwdriver. Mb oltier service 
should ever tie required except for physical 
damage which can be repaired at our depots 
in Batavia, NY, or Bame, Ontario. 

GUARANTEE. 21- DAY MONEY- BACK 
TRIAL PERIOD 

Your Kooiatron comes wilh a written 
1 year guarantee plus 
complete instructions 
tnd helpful informa- 
tion about batteries 
and chargers. If for 







r ar 
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any reason you are 
not totally satisfied, 
return it for a prompt 
refund in Full 

BUY NOW AT QUR 
NEW LOW PRICE 

Good news. Our in- 
creased sales have 
overcome mounting 
material costs. So for 
now we can pass on a 



File KrarawM pot- 
wfcte keep 5 so lbs 

Qt tt}QO af house- 
he'd rafoyieratoDn 
frnnperarure bur wtigfia 
or% f 5 lbs Qttly 2t L x 
l£- i Iff '■ exf WotfefiFT^ 



saving of $10.00 per unit Formerly $160 00 
Now Si 59.00 + $7-00 handling and shipping 
(Si 79 00 in Canada) 

ADJUSTABLE THERMOSTAT OPTION 

For an additional SlO 00 you Can order 
the Kooiatron portable with an adjustable 
thermostat m place of the standard fixed 
temperature thermostat - order Model Ft A. 

PAYS FOR ITSELF 

If you are re g ularty using: ice , y ou r Kooiatron 
portable will pay for itself with the money 
you save on ice, spoiled tood, restaurant bills 
and ihe gasoline used looking for ice. 

Don 1 ! Waste Another Dollar on Ice! 

Phone your order in collect to 

705 - 737-0842 

Kooiatron industries Limited. 

56 Harvester Ave.. Batavia, New Ibrk 14020 
230 Bayview Dnve. Bame P Ontario. Canada 
Or use this handy order coupon 

1 

INDUSTRIES Oepi re* 
LIMITED 

M Hwviltr EUt*>!* N*w YorV 1*430 
CiohIi, 130 B*yri*w Orln. Birr!*, 

Ontario L*H*¥B 

send Itic_ Kd-Dlatron FI I i $159.00 ($179.00 
m Canada) + $7 pa each for handling and’ 
delivery in U$ A or Cersade (N V.Onl and Quo 
resiflenls add sales tax.) 

l want modal Fl A and have added SlO 00 

l understand that l may return il undamaged 
within 21 days and get a full: refund If l am 
npl satisfied l enclose my □ check □ money 
order for5_ — or. please charge my □ Visa 
□ Master charge American Express 

Accl. No „ 



Expiry Data 
Signature 



. DSend brochure only 



inBoS3»*ry is B»np merchandis*) 



Name 

Address. 



| C4y_ 
Instate. 



3ip. 





JUST WHEN ACAR STARTS 
HAVING PROBLEMS, A SCOUT 
STARTS FEELING AT HOME. 



SroM/ Trawler 
{ouirrg u huavif bmt 



You wail all year 
fnr That trip to I he out back 
Km your car's usefulness 
ix-gins to diminish about the time 
ihe highways become din roads 
‘Iliatsjust when an Interna r tonal 
Seoul becomes a bigger asset 
i ban ever. 

Ihe Complete Outdoortirttan, 

When mountain snow or soft sand 
can fet rand a car. Seoul’s four-wheel 
drive pulls out easily 

When towing something like :i 
boat can give a car a backache, 
Soout prosifies an optional 
built-in, beefed -up rowing package 
34F? V-8 engine, leaf springs with 
a 62(Xkpouoi_i capacity, a truck-like 
rear axle, and otic of the stronger 
frame hitches ever devised. 

When room is at a premium in 
a car, Scout provides ample space 



for five husky campers 
and all their gear 

When a dead-end trail can 
intimidate near. ScoulV lOQ-inch 
wheelbase permits U-turn maneu- 
verability with compact -like ease. 
Ceiling away - from the problems, 
lb a car, l he wilderness represents 
a menacing piece of terrain. But 
to a Seoul , the wilderness 



Vow? II oir m 
huntitui e.rpedtttan, 
3(i mth'x frum 

iiaivkcri 



represents home, And that's any 
Scout, The Scout 11 II. SSU. Traveler* 
or Terra 

So before you escape to that 
great outdoors, take one side trip, 
to your International Harvester 
Scout dealer, 

ill 

IMTt R*l AT I ON AL HARVEST* A 



SCOUT. 

Anything less is just a car. 
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Warning- The Surgeon GEnera! Has Determined 
That Cigarette Smoking h Dangerous to Your Health. 







